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This pamphlet provides guidance for planning and conducting a Software Development Capability
Evaluation (SDCE). The SDCE is a structured methodology for assessing an organization’s ability
to develop software for mission critical computer resources. The primary purpose of the SDCE is
to reduce acquisition risk for software-intensive systems. The SDCE is conducted as an integral part
of the source selection process and addresses each offeror's ability to develop the software required
by a specific request for proposal (RFP). The evaluation covers the total software development
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organizational support, tools, facilities, and personnel experience and qualifications. Risk reduction
is achieved by increasing the probability of selecting a fully capable offeror with the capacity to
develop software consistent with the RFP requirements and program baselines, by early and
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commitment by the offeror to use the processes proposed. The SDCE is intended to be applied to
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ment. This publication does not apply to the U.S. National Guard or U.S. Air Force Reserve units
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This pamphlet is published in two volumes. Volume 1 provides a detailed description of the SDCE
methodology, including a comprehensive step-by-step expanation of how to perform the SDCE, and
a detailed description of the model, including criteria and questions. Volume 2 contains an
assortment of support material such as examples, templates, forms, checklists, and briefing charts
that facilitate the use of the SDCE method.
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CHAPTER 1. INTRODUCTION

The Software Development Capability Evaluation is a method to be applied as an integral part of the

source selection process for systems and subsystems which include mission critical computer
resources (MCCR). The SDCE produces a review of each offeror’s software development process
within the context of the systems engineering and management process. It focuses on the offeror’s
specific capabilities and capacities to successfully develop the software required on the program
entering source selection. This introduction covers background, purpose, policy, role in source

selection, scope and applicability, benefits and limitations, and ownership and support.

1.1 Background

Software acquisition and development have become major challenges in the successful develop-
ment, operation, and support of Air Force Materiel Command (AFMC) developed systems. Software
technology not only implements the functionality associated with electronic-based systems and
subsystems, it has become the key technology in integrating the system functions. Software devel-
opmentis integral to all mission critical systems developed within AFMC, whether airborne, ground
based or space based.

While mission critical software has grown dramatically in complexity and magnitude, the systems
and software engineering management discipline necessary to successfully develop software has not
kept pace. AFMC product and logistic centers, together with defense contractors, are faced with the
challenge of developing large and complex software systems that are critical to system performance,
without well-defined and consistently applied systems engineering, software engineering, and
management discipline. This lack of engineering discipline, and the lack of an adequate evaluation
process, have adversely impacted numerous AFMC programs. To meet this challenge, defense con-
tractors have independently developed internal standard engineering practices, procedures, meth-
ods, and tools. However, these have been applied with varying degrees of consistency and success.
Even when a software development practice or procedure is defined in a company-approved
document, it is not always implemented on that company’s programs.

This situation has created a problem in the acquisition process of selecting a fully qualified con-
tractor, or contractor team, for programs that involve significant software development. The specific
problem is two fold: (1) how to determine the technical ability of an offeror to successfully develop
the software to program requirements within program baselines, thereby reducing acquisition risk,
and (2) how to determine whether the offeror has technical and management processes in place that
will insure consistent execution at the highest possible capability.

The SDCE contributes to solving this problem by establishing a methodology to evaluate an offeror’s
software engineering and management capability in the context of the source selection process. The
SDCE also evaluates the offeror’s systems engineering capability, which directly impacts software,
by including systems requirements definition and allocation to software and the multiple levels of
integration and testing required to complete the systems and software development. Major
characteristics of the SDCE are summarized in table 1-1.

Chapter 1. Introduction
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Table1-1. SDCE Major Characteristics

« Complete but flexible coverage of management and technical issues.
Structured model is readily tailorable for specific program.
Strong focus on the program at hand.

« Well integrated into the source selection process.
Systematic SDCE activity process flow.
SDCE team members part of SSEB.
Accommodates acquisitions with "no discussions."
Determines strengths, weaknesses, and risks.

 Bidders describe and commit to their process capabilities.
Integrated with general proposal material (technical and
management volumes).
Specific SDCE material submitted with proposal.
Commitment to process in SDP, SEMP, and SEMS.

» Comprehensive data-gathering set of questions and criteria.
« Bidders provide evidence of process capability application.
< Rationale and justification for proposed new capabilities.

« Site visit dialogue for understanding bidder's capability.

« Promotion of industry and government cooperation.
Complete SDCE documentation including guidelines, forms,
and templates.
Mechanisms to ensure consistent application.
Public methodology and criteria.

« Tailorable to be efficient and effective.

This SDCE method was developed by an AFMC and Industry Process Action Team (PAT) chartered
by AFMC/EN. The method was derived primarily from the ASC/EN Software Development
Capability/Capacity Review (SDCCR), and from the Software Engineering Institute’s (SEI)
Software Capability Evaluation (SCE), which is based on the SEI Capability Maturity Model
(CMM). In addition, the PAT added coverage for areas critical to successful software development
not found in the existing evaluation methodologies. The process for applying the SDCE within the
source selection environment also contains many new features and attributes.

1.2 Purpose of the SDCE

The primary purpose of the SDCE is to increase the probability of selecting an offeror (team) capable
of successfully developing software to meet specified RFP requirements within program baselines.
The SDCE is used to evaluate the offeror's specific capability to develop the software on a particular
program within the context of the program management and systems engineering process. A second
purpose of the SDCE is to elicit a contractual commitment to implement methods, tools, practices,
and procedures which form and support a necessary software engineering discipline. The major
purposes of the SDCE are summarized in table 1-2.

Chapter 1. Introduction
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Table1-2. SDCE Major Purposes

» Support the source selection process.
* Reduce program execution risk.
« Identify strengths that contribute to successful program development.

« Identify weaknesses and risks (to resolve early with the winning contractor).

* Provide enhanced focus and concentration on total software and related
systems engineering capability.
Processes
Personnel
Tools and techniques
Facilities and infrastructure

» Understand the bidder's ability and commitment to perform as proposed.
Institutionalization or past experience
Contractual commitment

« Ensure good software and related systems engineering processes are
followed.

1.3 Policy

Air Force policy on MCCR requires a “preaward survey” of the offeror’s resources and capabilities
to perform and manage software development. This is defined in AFR 800-14, Attachment 6. In
addition, AFSCP 800-51, Software Development Capability Assessment, discusses the SDCCR and
SCE methods which this SDCE method supersedes as the single AFMC approach to satisfying the
policy stated above.

1.4 Role in Source Selection

The SDCE plays an essential and integral role in the source selection structure of Areas, Factors, and
Subfactors; the SDCE is typically a separate Factor under the Technical Area. The SDCE team bases
its evaluation on information submitted with the proposal, and upon information gathered during site
(plant) visits conducted as part of the source selection. The information is assessed against pre-
defined source selection criteria and standards; it is evaluated in context by the Source Selection
Evalation Board (SSEB); and it is reported in a manner consistent with the prescribed source
selection evaluation procedures.

The SDCE method is organized into six Functional Areas: Program Management, Systems Engi-
neering, Software Engineering, Quality Management and Product Control, Organizational Re-
sources and Program Support, and Program Specific Technologies. These Functional Areas col-
lectively cover the essential development capabilities and processes necessary to successfully
develop software in the context of a system development. The SDCE supports establishing a
commitment to a planned event driven engineering development process consistent with the
Software Development Plan (SDP), Systems Engineering Master Schedule (SEMS), and Systems
Engineering Management Plan (SEMP).

Chapter 1. Introduction
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1.5 Scope and Applicability

The SDCE is intended to be applied to all programs acquired under DoDD 5000.1 and DoDI 5000.2,
where software development is important to successful system development. The SDCE method
covers all newly developed software, modified software, incorporation of commercial off-the-shelf
(COTS) and reused software, and the integration of all software into a functioning system. The
SDCE method evaluates software engineering and development processes along with the systems
engineering and development disciplines that are directly involved in MCCR software development.
Systems engineering is emphasized because software engineering is an integral part of the systems
engineering process for MCCR applications.

The SDCE is primarily applicable to source selections for the Engineering and Manufacturing
Development (EMD) phase. However, it is also applicable to major modification programs and to
Demonstration/Validation (Dem/Val) phase source selections when the software is likely to be used
in a follow-on contract phase. The SDCE is intended to be applied with prime contractors and with
associate contractors and subcontractors who are planning to develop significant software integral
to the system. SDCEs should be used for sole source as well as competitive contracts. Prime con-
tractors may use the technical material (minus the government source selection-specific elements)
to evaluate subcontractor capabilities when subcontractors are selected by the primes, after prime
contract award.

1.6 Benefits and Limitations

Although the SDCE method assists the Source Selection Evaluation Board in selecting an offeror
capable of the software development and elicits a contractual commitment from the offeror to apply
its capabilities (methods, tools, practices, etc.), the SDCE has certain limitations in its role during
source selection. This subsection outlines the benefits of the SDCE method as well as these
limitations.

Benefits of the SDCE Method

» Requires a comprehensive description of the software development capabilities in terms of
engineering and management processes, methods, tools, and resources.

» Reviews the systems engineering and other development disciplines and processes directly
related to software development.

» Reviews and supports gaining a commitment to follow well defined and planned processes
described in the software development plan and tied directly to the systems engineering master
schedule.

» Provides a vehicle for a comprehensive dialogue between the contractor’s proposal team and
the acquisition program source selection team, addressing the processes, methods, practices,
and tools to be applied in executing the program development. A side benefit of thisis the team
building and mutual understanding of the offeror’s capability and process that is facilitated
through the site visit.
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» Emphasizes with the offeror the importance to the acquisition program office of having capa-
bilities and processes in place to successfully develop software.

» Reduces program risk through early focus (during source selection) on software capability and
process. The SDCE is a problem prevention technique as compared with a cure technique.

Limitations of the SDCE Method

» Does not establish software program requirements (statement of work, specifications, Contract
Data Requirements Lists).

» Will not assure realistic, achievable software development schedules will be established and
followed. The SDCE will, however, review the offeror’s estimating methods and basis for the
proposed software development schedules.

» Does not address the specific software design solution to the program requirements. This
designis described in the technical proposal and should be reviewed by the technical evaluation
panel.

» Cannot assure that the offeror’s resources, in terms of personnel, staffing, and facilities, will
in fact be applied on the program after contract award.

1.7 Ownership and Support

An office of primary responsibility (OPR) for the SDCE method has been established at Head-
quarters Air Force Materiel Command. SDCE focal points have also been established at each
Logistics and Product Center. These local center offices are available to assist program offices and
SDCE teams in tailoring and applying the SDCE method. They are also responsible for improving
the method as experience dictates.

Insummary, itis essential to use the SDCE as one of several, interrelated methods to achieve software
development success. The SDCE must be used with related initiatives such as systematic software
development metrics; software development plans that define and describe the processes, methods,
practices, and tools to be applied on the program; and the systems engineering management plan.

Chapter 1. Introduction
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CHAPTER 2. OVERVIEW OF THE SDCE METHOD

The SDCE method has two constituent parts, a model that structures the SDCE criteria and ques-
tions, and a process for applying the model to a given source selection. Subsection 2.1 summarizes
the SDCE model and provides background information about its use and legacy. Subsection 2.2
summarizes the process for applying SDCE within the source selection environment. Chapter 3
provides more detail on the model, and chapter 4 provides complete descriptions of activities and
tasks for the SDCE process. The model criteria and questions are tabulated in chapter 5.

Many specific terms and phrases (both related to the SDCE and to source selection in general)
are used throughout this pamphlet. Comprehensive definitions can be found in the glossary,
attachment 1.

Source selection is a complex environment with many different processes, products, and players.
Figure 2-1 shows at a high level how the SDCE method interacts with and relates to the major source
selection objects.

2.1 SDCE Model Overview
2.1.1 Background

The SDCE model focuses on the critical capabilities that historically have represented areas of high

risk and that may be critical when software-intensive systems are being developed. An appropriate

subset of the model should be used in evaluating the adequacy of capabilities proposed for a specific
program source selection. The model is an organized set of software and software-related system
development capabilities that acquisition organizations use as a basis for evaluating an offeror’s

software development capability and capacity. For a specific source selection, the model facilitates

the identification of an offeror’s strengths, weaknesses, and risks. The model is intended to be non-
prescriptive for the process required to achieve a critical capability.

The SDCE model is primarily based on the Capability Maturity Model, developed by SEI, and the
Software Development Capability/Capacity Review, developed by ASC/EN(CR). These models
have been used in many Air Force acquisitions and process improvement efforts and have been
subjected to extensive community reviews. They provide a basis for the state of the practice in
software development and lessons learned on the criticality of specific practices. The SDCE
guestions were also drawn primarily from the SDCCR and CMM.

The SDCE model, however, corrects some of the shortfalls of the CMM and SDCCR. For instance,
the CMM does not address systems engineering interfaces and human resources and is focused on
organizational versus program-specific capabilities, and the SDCCR does not address process
improvement efforts, defect prevention, metrics, and technology assessment and transition. The
SDCE model is consistent with the process improvement efforts based on these models, addresses
systems engineering and human resources, and focuses on program specifics.

Chapter 2. Overview of the SDCE Method
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2.1.2 Structure

The model consists of a structure, a set of model criteria, and questions (figure 2-2). The structure
is a hierarchical decomposition (Functional Area, Critical Capability Area, Critical Capability) of the
capabilities that have been identified as potential discriminators in the source selection process for
software-intensive systems. The structure facilitates the rollup of identified strengths, weaknesses,
and risks and the tailoring of criteria for a particular source selection. The model criteria are the bases
for evaluating the adequacy of a specific aspect of an offeror’s capability. Strengths, weaknesses,
and risks are initially identified against the model criteria and then rolled up to the level defined by
the source selection standards. The questions are designed to give insightinto an offeror’s processes,
methods, and tools. The questions are traceable to criteria to assist the SDCE evaluation team in its
tailoring analysis. The model criteria and associated questions are structurally contained within the
Critical Capabilities (CCs), as shown in figure 2-3.

Functional Area T~
decomposed summarize strengths,
into weaknesses, risks
N \ :
o
g
Critical Capability Area 0
\ R
<
]
decomposed consolidate strengths,
into weaknesses, risks
Critical Capabilit
pability A

/\ identify strengths,

contains contains weaknesses, risks

Y\ \

. basi . .
Questions o —— Model Criteria

Figure 2-2. The SDCE Model

The model criteria represents a standard and repeatable way to evaluate an offeror’s capabilities in
a source selection. The criteria identify strengths and weaknesses within the context of the source
selection evaluation standards.

The questions are designed to elicit the information necessary to provide insight into the offeror’s
capability and capacity. This information is used in evaluating the offeror against the standards for
evaluation using the model criteria as guidance. The questions are derived from the model’s criteria
and also support "no discussion™ decisions. The questions provide a standard approach to gathering
data and should provide enough information to evaluate the offeror under “no discussion” con-
straints.
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SDCE
Model
[
[ | | | | |
Functional Functional Functional Functional Functional Functional
Area Area Area Area Area Area
1 2 3 4 5 6
Critical Critical Critical
Capability Capability Capability
Area Area Area
1 N
[ | | |
Critical Critical Critical Critical
Capability Capability Capability Capability
1 2 . N
| | | | ]
Criteria and Criteria and Criteria and Criteria and Criteria and
Questions Questions Questions Questions Questions
1 2 3 . N

Figure2-3. Generic SDCE Mode Structure

2.1.3 Functional Area Summaries

The model consists of six interrelated Functional Areas (FAs) shown in figure 2-4. Three of the
functional areas are layered and nestled, with “Software Engineering” being part of “Systems
Engineering” which is, in turn, part of “Program Management.” The other three Functional Areas
cut across the first three FAs to various degrees. For example, because training applies to all of the
first three FAs, it was placed in FA 5 rather than repeat the training coverage. Given these
interrelationships, Critical Capability Areas (CCAs) have been placed within the six FAs based on
a “best fit” determination. That is, some CCAs and Critical Capabilities are not clear, conceptual
subsets of a single FA and may seem to cut across multiple FAs. For the purposes of this model,
however, each CCA has been assigned to a single FA.

All the model’s Functional and Critical Capability Areas are shown in figure 2-5. The FAs are
summarized in the following paragraphs.

Functional Area 1, Program Management. The purpose of this Functional Area is to evaluate
program level management capabilities that relate closely to successful software development and
management. Embedded software development is highly dependent upon and integrated with the
system level development capabilities. Itis essential that these program level management processes
and procedures are established, and that they are consistent and compatible with the software
engineering processes and procedures. Program Management should provide visibility into the

Chapter 2. Overview of the SDCE Method



10 AFMCPAM 63-103, Vol 1 15 June 1994

1.
Program 2.

Management Systems 3.
Engineering Software.
Engineering

4. Quality Management and Product Control

5. Organizational Resources and Program Support

6. Program Specific Technologies

Figure 2-4. SDCE Functional Areas

actual cost, schedule, and technical progress of the program. This Functional Area encompasses the
following Critical Capability Areas:

1.1 Management Authority, Responsibility, and Accountability

1.2 Program Planning and Tracking

1.3 Subcontractor Management

1.4 Legal and Contracting Issues

1.5 Risk Control

Functional Area 2, Systems EngineeringThe purpose of this Functional Area is to focus attention
on those aspects of systems engineering that have the greatest potential impact on a successful
software development effort in terms of development schedule, development and life cycle cost,
system quality, and support for a fielded system that meets user needs. This Functional Area
encompasses the following Critical Capability Areas:

2.1 System Requirements Development, Management, and Control

2.2 Computer System Architecture Design and Review Process

2.3 Supportability

2.4 Intergroup Coordination

2.5 Systems Engineering Planning

2.6 System Integration and Test

2.7 Reuse

Functional Area 3, Software Engineering. The purpose of this Functional Area is to evaluate
capabilities for the management and engineering development of the software product. This FA

Chapter 2. Overview of the SDCE Method
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focuses attention on generation of the software development plan; estimation of size, cost, and
schedule; definition of development methodologies; tracking and reporting against the plan; and
development and control of software requirements, design, code, integration, and testing. This
Functional Area encompasses the following Critical Capability Areas:

3.1 Software Development Planning

3.2 Software Project Tracking and Reporting

3.3 Software Requirements Management

3.4 Software Design

3.5 Software Coding and Unit Testing

3.6 Software Integration and Test

Functional Area 4, Quality Management and Product Control. The purpose of this Functional
Area is to assure the quality of the program’s software products and establish and maintain their
integrity throughout the program’s life cycle. Quality Management involves defining, planning,
implementing, and monitoring quality goals. Product Control involves identifying the software
configuration, systematically controlling changes to the configuration, developing documentation,
and maintaining the integrity and traceability of the configuration throughout the life cycle. This
Functional Area encompasses the following Critical Capability Areas:

4.1 Software Quality Management

4.2 Software Quality Assurance

4.3 Defect Control

4.4 Metrics

4.5 Peer Reviews

4.6 Internal Independent Verification and Validation (11IV&V)

4.7 Software Configuration Management

4.8 Documentation

Functional Area 5, Organizational Resources and Program Support.The purpose of this
Functional Area is to evaluate organizational resources to the extent they are applied to support the
program at hand. When evaluating the organizational resources against the criteria, the emphasis
should be on those specific organizational resources which will be applied to the program, not on all
the organizational resources. This Functional Area encompasses the following Critical Capability
Areas:

5.1 Organizational Standards and Procedures

5.2 Facilities

5.3 Training

5.4 Human Resources

5.5 Technology Assessment and Transition

5.6 Organizational Process Management

5.7 System/Software Engineering Environment

Functional Area 6, Program Specific TechnologiesThe purpose of this Functional Area is to

address technologies or application areas which are not required on a wide range of program
developments. These CCAs need to be tailored out if no application to the program is envisioned.

Chapter 2. Overview of the SDCE Method
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Conversely, additional CCAs for unique technology or application areas applicable to the program
may need to be developed. This Function Area encompasses the following four Critical Capability
Areas and can be expanded as necessary to meet program needs:

6.1 Artificial Intelligence

6.2 Safety Critical Digital Systems

6.3 Complex Hardware Development

6.4 Database Management

2.2 SDCE Process Overview
2.2.1 Introduction

In addition to providing a comprehensive structure of capabilities, criteria, and questions, the SDCE
method includes a detailed process for applying the model and evaluating contractor capability,
commitment, and experience for a particular source selection. This process, from the earliest stages
of conception through contract award and subsequent follow-up, is documented in this pamphlet. A
flow diagram, showing the thirteen top-level activities and their interrelationships, is presented in
figure 2-6. To help distinguish them from the six Functional Areas of the SDCE model, these
activities are identified with letters, A through M.

Each of the thirteen top-level activities is further broken down into multiple constituent tasks or items
in Figure 2-7. Detailed instructions and guidelines for the entire process are covered in chapter 4.
The rest of this subsection provides a summary of the activities and a list of key tasks for each.

2.2.2 Activity Summaries

Activity A, Determine Applicability. The application of the SDCE must be considered as early as
possible in the acquisition cycle. This usually begins with a local advocacy office (for example, the
Center SDCE OPR) or support group and is augmented with program office personnel and
specifically selected team members as the process unfolds. Key tasks for this activity are:

A.1 Begin Acquisition

A.2 Develop Initial Awareness

A.3 Familiarize Responsible Program Office Personnel with SDCE

A.4 Determine Applicability of SDCE to Acquisition

A.5 Promote SDCE and Obtain Commitment to Use

Activity B, Select and Prepare Team.The SDCE team must be selected carefully. For efficiency,
a small streamlined team is desired. Technical depth, coverage, and experience are essential for
effectiveness. These potentially conflicting requirements must be adequately balanced. Training of
the SDCE team in both the content of the overall source selection and the SDCE method is essential.
Additionally, the planning and tailoring tasks may highlight a need to acquire and train additional
team members. Key tasks for this activity are:

B.1 Select Team Leader

B.2 Define Team Size and Makeup

Chapter 2. Overview of the SDCE Method
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Determine Select and
Applicability |~ Prepare
Team
A B
Team
Leader
Selected Prepare > Prepare
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Figure 2-6. SDCE Activity Flow
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B.3 Review Evaluator Qualification Criteria

B.4 Select Team

B.5 Prepare Team

B.6 Select and Prepare Additional Team Members

Activity C, Prepare Plan and Schedule.As soon as the initial SDCE team members have been
identified, specific planning for the SDCE should begin. When the complete team is in place, the
planning can be finalized. Of particular importance are the related tasks of determining the
relationship of the SDCE model with the overall source selection structure and the preparation of
specific evaluation standards for the source selection at hand. Although most of this planning is
SDCE-specific, careful coordination with the overall source selection planning is reqQoed.
sideration should be given to integrating the SDCE planning information into the overall source selection
planning, when possible, rather than using stand-alone SDCE documents. Key tasks for this activity are:

C.1 Outline SDCE Tasks and Schedule

C.2 Prepare Preliminary Plan

C.3 Update and Integrate Plan

Activity D, Tailor SDCE, Select Criteria and Questions. The SDCE model is large and
comprehensive and must be tailored to focus on the high value discriminators for the program at hand.
Tailoring not only includes the selecting of CCAs, CCs, criteria, and questions, but may also include
the addition of specific program-unique capabilities not covered in the current version of the model.
Mechanisms are provided for coordination of proposed updates with the AFMC SDCE OPR to
facilitate SDCE process improvements. Key tasks for this activity are:

D.1 Determine Scope and Size of SDCE

D.2 Develop Software Profile for this Acquisition

D.3 Determine Potential High Value Discriminators

D.4 Select CCs and CCAs

D.5 Determine Additional SDCE Team Skills Required

Activity E, Prepare RFP and Instructions. The SDCE method requires the RFP to contain very
specific instructions to the offeror. Additional information may be required in the statement of work
(SOW) and Contract Data Requirements List (CDRL). The SDCE team must work closely with the
larger source selection team in preparing these key documents. Key tasks for this activity are:

E.1 Request Responses to Questions

E.2 Request Company Process and Practice Data

E.3 Request Evidence of Use

E.4 Emphasize Consistency and Contractual Commitment

E.5 Prepare Required Documents and Briefings

Activity F, Review Proposals. Initial proposal review can begin as soon as the proposals are
received. The primary purpose of this activity is to perform enough analysis to support a “com-
petitive range” decision. Part of the decision will be whether or not discussions with the offerors will
be allowed. Key tasks for this activity are:

F.1 Check Proposal for Requested Data

F.2 Perform Initial Evaluation of Proposal Data
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F.3 Perform Initial Validation of Proposal Data

F.4 Perform Initial Assessment of Strengths, Weaknesses, and Risks
F.5 Prepare CRs and DRs

F.6 Release CRs and DRs if Discussions Allowed

F.7 Determine Data to be Gathered via SDCE Site Visit

Activity G, Plan for and Conduct Site Visit. A site visitis, by regulation, a discussion. Therefore,
sites are visited only if it is determined that discussions are necessary for this particular procurement.
Due to the intensive give-and-take nature of this activity, the offeror tasks have been interleaved with
the government tasks in the SDCE process flow and descriptions. These government (evaluation
team) and offeror tasks are:

G.1 Evaluation Team: Plan Site Visit

G.2 Offeror Team: Respond to Preliminary RFP Data Request

G.3 Evaluation Team: Finalize Site Visit Plans

G.4 Offeror Team: Prepare for Site Visit

G.5 Evaluation Team: Conduct Site Visit

G.6 Offeror Team: Participate in Site Visit

Activity H, Analyze Clarification Requests and Deficiency Reports.Throughout the evaluation
process (primarily in activities F and I), CRs and DRs may be released to the offerors. When the
responses are received, they must be processed, analyzed, and dispositioned. Follow-up CRs or DRs
may be necessary. Key tasks for this activity are:

H.1 Receive and Screen Responses

H.2 Evaluate Responses

Activity |, Evaluate, Score, and Integrate Results into Source SelectionThe SDCE process
provides a structured method for the analysis and determination of strengths, weaknesses, and risks
atthe CClevel. The analysisis based on an evaluation of the offeror’s ability to meet the SDCE model
criteria as well as other considerations such as commitment to use the proposed approach and
evidence of past application of the approach. The detailed findings are then rolled up into the source
selection evaluation structure. As an integral part of this activity, the findings are compared to the
evaluation standards, color codes and risk ratings are assigned, narratives are written, and results are
coordinated with other source selection evaluation teams. Key tasks for this activity are:

I.1 Develop Findings

.2 Score SDCE Results

1.3 Develop Source Selection Inputs

I.4 Integrate SDCE Results into Source Selection

I.5 Assist in Evaluating Offerors

Activity J, Incorporate into Contract. One of the fundamental features of the SDCE method is the
development of a contractual commitment to the capabilities proposed. This activity focuses on
ensuring that the various contractual documents are in place, are adequate, and have been updated
with the results of responses to CRs and DRs that were processed during the source selection period.
Key tasks for this activity are:

J.1 Review Proposal for Contractual Commitment

J.2 Incorporate SDCE Responses
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Activity K, Conclude SDCE Team Activities. At this point, the major activities of the SDCE team
are complete. With the exception of the program office personnel who will transition to the execution
phase of the contract, and possibly the SDCE team leader, the team can be disbanded. Key tasks for
this activity are:

K.1 Derive and Store SDCE Metrics

K.2 Disposition SDCE Data

K.3 Disband SDCE Team

Activity L, Conduct Formal Feedback. Consistent with the source selection regulations, the
results of the SDCE activities must be available for feedback to the various bidders. Coordination
with the local contracting office is essential. The SDCE team leader and/or the program office
personnel who were part of the SDCE team will participate in the preparation and conduct of the
briefings. Key tasks for this activity are:

L.1 Conduct Formal Feedback Briefing for Successful Offeror

L.2 Conduct Formal Feedback Briefings for Unsuccessful Offerors

Activity M, Support Program Follow-Through. The SDCE method is focused on the source
selection, but results developed during the source selection can become the basis for program follow-
on tasks. Key areas where the SDCE can support long-term contract execution are:

M.1 Provide Input to Risk Reduction Plan

M.2 Provide Input to Improvement Plan

M.3 Select Subcontractors

M.4 Monitor Contract Activity

Chapter 2. Overview of the SDCE Method
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CHAPTER 3. DESCRIPTION OF THE SDCE MODEL

In the SDCE method, capabilities needed for large-scale embedded software acquisitions are
structured into a three-level hierarchy or model. The lowest level of the hierarchy contains Critical
Capabilities. Associated with each of these Critical Capabilities is a set of criteria describing
measures of goodness for that capability and a set of questions for determining a contractor’'s
approach with respect to that capability. Related Critical Capabilities are grouped into a Critical
Capability Area; related Critical Capability Areas are then grouped into a Functional Area. This
chapter, organized by the model’'s Functional Areas, describes the purpose and function of each of
the Critical Capability Areas. The Critical Capabilities and Critical Capability Areas also appear on
ablock chart for each Functional Area. The detailed model criteria and questions are located together
in a convenient tabular format in chapter 5.

3.1 Program Managemenf(figure 3-1)

CCA 1.1, Management Authority, Responsibility, and Accountability. This CCA evaluates the
offeror’s organizational structure and control processes. Assignments of responsibility, span of
control, and the interrelationship among software engineering and program management and system
engineering are evaluated. This Critical Capability Area encompasses the following Critical
Capalbilities:

1.1.1 Organizational Approach

1.1.2 Management Control

CCA 1.2, Program Planning and Tracking. This CCA evaluates four offeror processes: program
planning, contract work breakdown structure development, work package definition, and program
schedule definition. The correlation between these planning and tracking processes is also evaluated.
This Critical Capability Area encompasses the following Critical Capabilities:

1.2.1 Planning

1.2.2 Contract Work Breakdown Structure

1.2.3 Work Packages

1.2.4 Schedules

CCA 1.3, Subcontractor Management. This CCA evaluates the offeror’s overall process to
control, status, and report subcontractor development efforts. Issues of subcontractor capability
evaluation, development management, and planning are evaluated. In particular, this CCA includes
the flowdown of development requirements through the Systems Engineering Management Plan,
Systems Engineering Master Schedule, Systems Engineering Detailed Schedule (SEDS), reviews,
test, integration, and software development planning. The integration of the subcontractor activities
with the prime is also evaluated. This Critical Capability Area encompasses the following Critical
Capalbilities:

1.3.1 Capability Evaluation

1.3.2 Subcontractor Development Management

1.3.3 Subcontractor Planning

1.3.4 Subcontractor Configuration Management

Chapter 3. Description of the SDCE Model
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CCA 1.4, Legal and Contracting Issues.This CCA evaluates the offeror’s process for identifying
proprietary and restricted rights software and for establishing the necessary capability to develop and
support the software given the restricted rights constraints. This Critical Capability Area encom-
passes the following Critical Capability:

1.4.1 Software Rights

CCA 1.5, Risk Control. This CCA evaluates the offeror’s process for identifying and managing
program risk. This Critical Capability Area encompasses the following Critical Capabilities:
1.5.1 Risk Identification
1.5.2 Risk Management

3.2 Systems Engineeringdfigure 3-2)

CCA 2.1, System Requirements Development, Management, and Contrdlhis CCA addresses
the development and allocation of system-level requirements, the adequacy of the requirements, the
process by which changes to requirements are managed, the inclusion of a software perspective in
system-level studies and reviews, and traceability from the system requirements to the requirements
allocated to software. There may be multiple tiers between the highest-level system requirements
and the level at which requirements are allocated to hardware and software. This Critical Capability
Area encompasses the following Critical Capabllities:

2.1.1 Development and Allocation of Requirements

2.1.2 Adequacy of Requirements

2.1.3 Requirements Change Control

2.1.4 Software Impact Analysis

2.1.5 Requirements Traceability

CCA 2.2, Computer System Architecture Design and Review Proces$his CCA addresses the
definition and adequacy of the system-level architecture design (including hardware and software),
system architecture design reviews, and architecture change impact analysis. This Critical Capabil-
ity Area encompasses the following Critical Capabilities:

2.2.1 Architecture Definition

2.2.2 Adequacy of Architecture Design

2.2.3 Architecture Design Review

2.2.4 Architecture Change Analysis

CCA 2.3, Supportability. This CCA addresses reliability and maintainability issues, which are of
concern to the support organization. This Critical Capability Area encompasses the following
Critical Capabilities:

2.3.1 Reliability

2.3.2 Maintainability

Chapter 3. Description of the SDCE Model
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CCA 2.4, Intergroup Coordination. This CCA addresses both coordination issues across different
development groups, as well as coordination among developer, customers, users, and testers. This
Critical Capability Area encompasses the following Critical Capabilities:

2.4.1 Group Interfaces

2.4.2 Tool Compatibility

CCA 2.5, Systems Engineering Planning.This CCA addresses the definition of systems
engineering methods; their coordination with software engineering methods; the adequacy of the
Systems Engineering Master Plan, Systems Engineering Master Shedule, and Systems Engineering
Detailed Schedule; staffing; and incremental development plans. This Critical Capability Area
encompasses the following Critical Capabilities:

2.5.1 Methodology and Standards

2.5.2 Systems and Software Relationship

2.5.3 SEMP/SEMS

2.5.4 Staffing

2.5.5 Incremental Development

CCA 2.6, System Integration and TestThis CCA addresses test planning, the adequacy of tools
and facilities, and test readiness. This Critical Capability Area encompasses the following Critical
Capalbilities:

2.6.1 Integration and Test Planning

2.6.2 Test Readiness

CCA 2.7, Reuse. This CCA addresses opportunities to reuse existing components, to develop
common components, and to develop new components with increased reuse potential, as well as the
management of reusable resources. This Critical Capability Area encompasses the following Cri-
tical Capabilities:

2.7.1 Opportunities to Reuse

2.7.2 Life Cycle Issues

2.7.3 Resource Management

3.3 Software Engineering(figure 3-3)

CCA 3.1, Software Development Planning. This CCA ensures that the effort and resources
required for meeting all of the requirements are planned for and devoted to the successful completion
of the program. This Critical Capability Area encompasses the following Critical Capabilities:

3.1.1 Software Estimating

3.1.2 Software Work Packages

3.1.3 Software Engineering Development Methods

3.1.4 Preparing the Software Development Plan

CCA 3.2, Software Project Tracking and Reporting. This CCA ensures that program and
engineering management stays informed on the status of each software component and the program

Chapter 3. Description of the SDCE Model
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as a whole, and that corrective actions are taken when necessary. This Critical Capability Area
encompasses the following Critical Capabilities:

3.2.1 Software Tracking

3.2.2 Software Reporting

CCA 3.3, Software Requirements Management.This CCA evaluates the processes used to
analyze, use, and maintain the software requirements after they have been baselined. (The initial
development of the software requirements is covered in the Systems Engineering Functional Area.)
This Critical Capability Area encompasses the following Critical Capabilities:

3.3.1 Software Requirements Analysis

3.3.2 Software Requirement Changes

CCA 3.4, Software Design.This CCA evaluates methodologies and assurance mechanisms used
to develop, document, and maintain the software design. This Critical Capability Area encompasses
the following Critical Capabilities:

3.4.1 Design Methodology

3.4.2 Design Assurance

CCA 3.5, Software Coding and Unit Testing. This CCA evaluates the processes used to develop
the object code and to perform the first-level testing, also known as component testing or unit testing.
This Critical Capability Area encompasses the following Critical Capabilities:

3.5.1 Code Development

3.5.2 Code Changes

CCA 3.6, Software Integration and Test. This CCA evaluates the processes used to integrate the
various software components and test the integrated components, sometimes referred to as blocks
or builds. This Critical Capability Area encompasses the following Critical Capabilities:

3.6.1 Software Integration

3.6.2 Software Testing

3.4 Quality Management and Product Control(figure 3-4)

CCA 4.1, Software Quality Management.This CCA determines the quality of the program’s
software products and processes. This involves defining quality goals; establishing plans to achieve
these goals; and monitoring and adjusting the software plans, activities, and goals to satisfy the needs
of the customer and end user. This Critical Capability Area encompasses the following Critical
Capalbilities:

4.1.1 Quality Planning

4.1.2 Product Evaluations

4.1.3 Software Discrepancies

CCA 4.2, Software Quality Assurance (SQA). This CCA determines the existence of an

organization whose functions are to ensure that the program standards are adhered to and the quality
goals are met, to report quality findings to the development organizations and the program office, and
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to elevate unresolved quality problems to management levels above the program. This Critical
Capability Area encompasses the following Critical Capabilities:

4.2.1 SQA Organizational Approach

4.2.2 SQA Staffing

4.2.3 Compliance Checking

CCA 4.3, Defect Control. This CCA identifies the cause of defects and prevents them from
recurring. Defect prevention involves analyzing defects that were encountered in the past and taking
specific actions to prevent the occurrence of those types of defects in the future. This Critical
Capability Area encompasses the following Critical Capabilities:

4.3.1 Defect Activity Coordination

4.3.2 Defect Collection and Analysis

4.3.3 Defect Reporting

CCA 4.4, Metrics. This CCA evaluates the bidder’s capability to assess quantitatively the health
status of the software and system development and management actives, and the bidder’s capability
to report its metrics results internally and to the customer, consistently throughout the development
life cycle and across the different members of the bidding team. This Critical Capability Area
encompasses the following Critical Capabilities:

4.4.1 Metrics Definition and Collection Process

4.4.2 Metrics Selected for the Program

CCA 4.5, Peer Reviews.This CCA develops a better understanding of the software products and
removes defects early and efficiently. This involves implementing a set of pre-planned, methodical
examinations of software products by the producers’ peers to identify defects and areas where
changes are needed. This Critical Capability Area encompasses the following Critical Capabilities:
45.1 Peer Review Planning
45.2 Peer Review Performance

CCA 4.6, Internal Independent Verification and Validation. This CCA assures that the critical
elements of software undergo internal independent software verification and validation. Included is
the assurance that the schedule will accommodate all the activities required for functional,
performance, and documentation verification and validation. This Critical Capability Area encom-
passes the following Critical Capabilities:

4.6.1 1IV&V Planning

4.6.2 Technical Evaluation and Implementation Process

CCA 4.7, Software Configuration Management. This CCA establishes and maintains the
integrity of the software products throughout the program’s life cycle. This involves identifying the
software configuration, systematically controlling changes to the configuration, and maintaining the
integrity and traceability of the configuration throughout the life cycle. This Critical Capability Area
encompasses the following Critical Capabilities:

4.7.1 Software Configuration Management (SCM) Planning

4.7.2 Baseline/Configuration ldentification and Management

4.7.3 Configuration Audits
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4.7.4 Configuration Control and Status Accounting
4.7.5 Configuration Management Library and Tools

CCA 4.8, Documentation. This CCA assures that documentation needed to perform the software
engineering tasks (e.g., software requirements documents, software design documents, operation
and maintenance manuals, test plans, and test procedures) is developed and reviewed. This Critical
Capability Area encompasses the following Critical Capabilities:

4.8.1 lIdentification, Production, and Control of Documentation

4.8.2 Technical Adequacy of Documentation

3.5 Organizational Resources and Program Suppoffigure 3-5)

CCAA5.1, Organizational Standards and ProceduresThis CCA develops and maintains a usable
set of organizational policies, standards, procedures, and other process assets that provide programs
with effective processes to use. These organizational policies, standards, and procedures and other
assets are updated to reflect what programs have learned in using them. This Critical Capability Area
encompasses the following Critical Capabilities:

5.1.1 System and Software Development Processes

5.1.2 Tailoring

5.1.3 Capturing and Making Available Use Information

CCAJ5.2, Facilities. This CCA ensures that the facilities needed to perform the system and software
development functions are planned in sufficient numbers and in accordance with the technical needs
of the program. This Critical Capability Area encompasses the following Critical Capabilities:
5.2.1 Development Facilities
5.2.2 Specialized Facilities

CCA 5.3, Training. This CCA develops the skills and knowledge base of individuals so they can
perform their roles effectively and efficiently. This Critical Capability Area encompasses the
following Critical Capabilities:

5.3.1 Training Plans

5.3.2 Training Records and Effectiveness

5.3.3 Training Requirements

CCA5.4, Human ResourcesThis CCA ensures that human resources are available to the program
in sufficient numbers, that their allocation to the different functions and tasks meets the needs of the
program, and that changes in their availability and allocation will not perturb the program. This
Critical Capability Area encompasses the following Critical Capabilities:

5.4.1 Manpower Allocation Process

5.4.2 Manpower Availability and Retention

Chapter 3. Description of the SDCE Model
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CCA 5.5, Technology Assessment and Transition.This CCA identifies and assess new
technologies (i.e., tools, methods, and processes) and transition them into use in an orderly manner.
This Critical Capability Area encompasses the following Critical Capabilities:

5.5.1 Technology Transition Planning

5.5.2 Technology Monitoring and Assessment

5.5.3 Technology Selection and Adoption

CCA 5.6, Organizational Process ManagemenfThis CCA coordinates the definition, use, and
improvement of the processes used, with the intent of improving quality, increasing productivity, and
decreasing the cycle time for product development. This Critical Capability Area encompasses the
following Critical Capabilities:

5.6.1 Process Planning and Coordination

5.6.2 Improvement Process

CCAS.7, System/Software Engineering Environment (S/SEEJ.his CCA ensures the availabil-
ity to the program of an integrated set of software development tools which support the different
development and management functions, is consistent with the processes and methodologies and
languages selected for the program, and will be available during the development and support phases
of the program. This Critical Capability Area encompasses the following Critical Capabilities:

5.7.1 S/SEE Definition Process

5.7.2 S/SEE Components

5.7.3 S/SEE Architecture

5.7.4 S/SEE Maintenance and User Support

5.7.5 Deliverable S/SEE

3.6 Program Specific Technologieffigure 3-6)

CCA 6.1, Artificial Intelligence (Al). This CCA evaluates the offeror’s experience and expertise
in applying Al tools and techniques to software development. Al projects can be divided into two
parts: the task of domain, which describes the problem to be solved, and the technology used, which
describes the software methods used to solve the problem. For example, natural language translation,
reasoning by analogy, and fault diagnosis are task domains, while neural networks, case-based
reasoning, and nonmonotonic logic are technologies.

6.1.1 Al Task Domain Analysis

6.1.2 Al Tools and Technology

6.1.3 Specific Al Technology

6.1.4 Al Management Process

6.1.5 Al Development Process

6.1.6 Personnel Skills And Qualifications for Al

6.1.7 Al Capability Demonstrations and Risk Management
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AFMCPAM 63-103, Vol 1 15 June 1994

32

1Jey)D »oo|g ssibojouyss | d119ads we ibo id '9-£ 2.1nbi4

suonippy
paiojie

suonippy
paiojrel

aseqeleq Jo}
suopeayiend pue aouelInssy Anend juawdojanag s|00 | aseqereq
S|IMS |2uU0SIad aseqereq aseqereq aseqereq 10} paaN Juswabeuepy
7900 77900 €900 V900 T7900 oseamed
T T T T T 7’9 VOO
1S9 pue Juauiabeueyy Juswabeue
0]10el]Uodgns
ubisaq aremp.reH ! m_m\%n_mw_ arempreH Ewﬁmﬂw@hm ||
€€900 2€900 T€900 xa|dwiod
[ I I €9 Vv0OD
S82IN0Say uolnelBalu| pue 1sa | uoinesBalu| sbuusaulbug Buieauibug uswabeue
|suuosiad walsAg/walsAsgns pue 1sa] aI1emyos 2lemyos swalsAs wesbolid
[eanuo Aeyes [eanuo Aleyes [eanud Aeyes [eanuo Aieyes [eanud Aleyes [eonud Aiejes swiasAs [enbig
I ||
92900 $2900 72900 £€2900 22900 12900 PO MEES
T T T T T T ¢'9VOD
uﬁ_«w %%%w&ﬂ_\h%w_%o w:ozmm_uﬁ__ﬁwo pue $S9201d $S8201d ABojouyds | 5 sisAjeuy
fungqedes 1v S|IMS |2uuoslad uswidojanad I Juswabeue |y IV oy10ads OI0UYI3L B SI00L 1V urewoq sel Iy sousBieIl
71900 91900 $T1900 71900 €19 00 Z1900 17900 [Fouv
T T T T T T T T9VvV0OD
|
SAIDOTONHOAL 140ddNS NvYd90dd TOYLNOD 1ONAaodd
D14103dS ® S3OYNOSIY ® INTJWIOVYNYIA ONIFd33INIONST ONIFdI3INIONST LININIOVNVIN
NYY90dd TVNOILVZINYDHO ALITVNO JAVMLIOS SWIALSAS NWvd90dd
09 vd 0'sv4d oy vd oevd 0¢cv4d 0OTVv4d
13ddON 30dS

Chapter 3. Description of the SDCE Model



AFMCPAM 63-103, Vol 1 15 June 1994 33

CCA 6.2, Safety Critical Digital Systems. This CCA evaluates the offeror’s capability and
capacity to develop systems containing Safety Critical Digital Systems. This Critical Capability
Area encompasses the following Critical Capabllities:

6.2.1 Safety Critical Program Management

6.2.2 Safety Critical Systems Engineering

6.2.3 Safety Critical Software Engineering

6.2.4 Safety Critical Software Test and Integration

6.2.5 Safety Critical Subsystem/System Test and Integration

6.2.6 Safety Critical Personnel Resources

CCA 6.3, Complex Hardware Development. This CCA evaluates the offeror’s processes and
procedures for managing and developing complex custom integrated circuits. This Ciritical
Capability Area encompasses the following Critical Capabilities:

6.3.1 Hardware Management

6.3.2 Hardware Subcontractor Management

6.3.3 Hardware Design and Test

CCA 6.4, Database Management.This CCA evaluates the offeror's capability in applying
software development processes and procedures to the development of large databases. This Critical
Capability Area encompasses the following Critical Capabilities:

6.4.1 Need for Database

6.4.2 Database Tools

6.4.3 Database Development

6.4.4 Database Quality Assurance

6.4.5 Personnel Skills and Qualifications for Database

Chapter 3. Description of the SDCE Model
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CHAPTER 4. DESCRIPTION OF THE SDCE PROCESS

Applying the SDCE process to a particular source selection involves thirteen major activities that are
presented in the activity flow and summaries in subsection 2.2. The activity flow diagram (figure
2-6) establishes an approximate sequence for the tasks; however, many things can be done in parallel,
and the exact order of some of the tasks can be arranged to best suit the schedule at hand. In particular,
the evaluation, scoring, and integration tasks described in section 4.1 are collected to promote an
understanding of these tasks as a functionally unified activity; in practice, these activities are
performed integrally with the activities described in sections 4.F (review proposals), 4.G (plan for
and conduct site visit), 4.H (analyze CRs and DRs), and 4.J (incorporate into contract).

Detailed descriptions of the thirteen SDCE activities are contained in sections 4.A through 4.M that
correspond exactly to the flow blocks in figure 2-6. Each section begins with an overview and a
diagram (based on the more detailed task flow in figure 2-7) setting its tasks in the context of the
overall SDCE process. The remainder of the section contains detailed instructions, guidelines, and
observations on the tasks to be performed for that activity.

Throughout the SDCE planning and execution process, it is important to be consistent in using the
method. Source selection rules require consistent evaluation of all offerors. Table 4-1 lists guidelines
to help maintain this consistency.

Volume 2, attachment 3-10 contains the SDCE Team Activity Worksheet/Checklist. This checklist
that can be used to tally the various items that must be completed during the course of applying the
SDCE method to a particular source selection. The checklist is organized around the thirteen major
activities.

Table4-1. Consistency Guidelines

 All applications of the SDCE in source selections should be conducted in accordance with the
SDCE policy and published SDCE method description.

» The SDCE team should be chaired by a software-experienced senior acquisition engineering
professional.

* Whenever possible, a single core team should do all the site visits. Members of the core
SDCE team should be fully qualified in the source selection process and the SDCE method.

» When selecting elements of the model to be applied on a source selection, the model elements
(FAs, CCAs, and CCs) should be used without modification to the maximum extent applicable.

» The method should be tailored by senior, experienced acquisition professionals, including pro-
gram stakeholders.

» The tailored SDCE question set to be used should be released with the program RFP.

» The SDCE team should all be experienced in source selection, and experienced and trained in
the SDCE method.

» Program offices planning to use the SDCE method should contact their local AFMC product or
logistics Center SDCE OPR for support in planning and conducting the SDCE. The SDCE
advisor should help to ensure consistency.

* Site visit feedback should be accomplished consistently with the descriptions in this SDCE
pamphlet and AFFARS, Appendix AA.
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Section 4.A Determine Applicability

SDCE Task Flow -- Detail for Activity A
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The initial activity in using the SDCE method on a given program is to determine its applicability
to that program. This section provides the following guidance to the acquisition and support
organizations in determining the applicability and performing preplanning activities:

— How to make the program office aware of SDCE
— How to familiarize the program office with SDCE method
— How to determine whether to apply SDCE

— How to promote the use of SDCE

— How to obtain a commitment to use SDCE

4.A.1 Begin Acquisition

Planning for the source selection begins when the program management directive is released.
Planning for the application of the SDCE method should begin as early in this planning phase as
possible to fully integrate the SDCE method into the source selection process.

4.A.2 Develop Initial Awareness

Program offices need to be aware of the SDCE method to ensure that it is considered for use early
in the procurement process. As soon as a new program is starting its acquisition planning for a source
selection in either the Demonstration/Validation phase or the Engineering and Manufacturing
Development phase, communication should begin between the program office and the Center SDCE
OPR.

Both the Center SDCE OPR and the program office have a responsibility to initiate communication
atthe earliest possible time. The Center SDCE OPR should be aware of all new program starts in order
to be able to advise program offices early in the acquisition planning phase concerning the potential
use of the SDCE method. Conversely, the program office has a similar responsibility to initiate this
early communication.

Section 4.A Determine Applicability
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Once communication has begun, the Center SDCE OPR should provide an SDCE executive
overview briefing to the principal program office management, procurement, and engineering
leaders to make them aware of the SDCE policy, method, and risk reduction support to their pending
source selection.

This briefing would provide an opportunity for program office officials to raise questions concerning
the SDCE method and its applicability to the pending source selection. A briefing outline appropriate
for this overview is shown in table 4-2. The referenced charts are located in Volume 2, attachment
4. The Center SDCE OPR should review the initial planning documents and meet with additional
program office personnel to initiate the applicability determination. The documents to review might
include, for example: the operational requirements document, program management directive,
acquisition program plan, system specification, and source selection plan.

Table 4-2. SDCE Executive Overview Briefing Outline

Vol 2, page 54  SDCE Title/Logo/Pictures
55  Outline
56  SDCE Overview
57  Background
59  SDCE Approach
60  SDCE Role in SE/CM Process
61  SDCE Role in Source Selction
64  SDCE Development
65  SDCE Model Structure
66  SDCE Functional Areas
67  Critical Capability Areas
68  Critical Capability Areas (Continued)
69  Critical Capability Areas (Continued)
78  SDCE Questions
80  SDCE Activity Flow
87  SDCE Guidebook Contents
89  Sample SDCE Plan - Cover and Contents
90 Example of Incorporating SDCE into Source
Selection Structure
94  SDCE Proposal Data
103 "No Discussions" Impact
104 Features
105 Features (Continued)
106 Policy on Evaluating Contractor's Capability
108 SDCE Summary

In addition to reviewing these documents, the Center SDCE OPR should meet with the responsible
program systems engineering and software personnel to discuss program characteristics affecting
SDCE applicability.
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4.A.3 Familiarize Responsible Program Office Personnel with SDCE

Once the system programs office (SPO) leadership has been briefed on the SDCE, the Center SDCE
OPR should familiarize other key SPO stakeholders on the specifics of the SDCE method. The
purpose of this SDCE familiarization briefing would be to explain what the SDCE method is, why

it would be helpful in reducing program risk, how it would be applied to the program, when the site
visits would be accomplished in the context of the source selection process, and who would be
involved and how much effort would be required in conducting the site visits. The briefing outline

in table 4-3 should be tailored as much as possible to the acquisition at hand. The referenced charts
are located in Volume 2, attachment 4.

The responsible SPO systems engineers, software engineers, and contracting officers should be
involved in this SDCE familiarization task. It is advisable to establish a group within the SPO to
gather the necessary information and work issues to determine whether to apply the SDCE to this
acquisition. This group typically would include a program manager, senior program/project
engineer, senior software engineer, and the procuring contracting officer (PCO). The group would
make a recommendation on the applicability of SDCE to the SPO director. If the director decides
to use the SDCE method, the group would be the logical people to follow through in working initial
issues and planning to establish an SDCE evaluation team to apply the SDCE method.

4.A.4 Determine Applicability of SDCE to Acquisition

Applicability is determined by considering a combination of factors, including policy on use of the
SDCE, application guidelines, the program acquisition strategy, and the characteristics and needs of
the particular program.

Use Application Guidelines.Since the SDCE method is intended to reduce the risk in successfully
executing a development program, the application decision is based on anticipated program risks.
Table 4-4 lists program characteristics related to development risks.

Review Acquisition Strategy. Given the application policy and guidelines, itis important to review

the program acquisition strategy for additional insight into whether to apply, and how to apply, the
SDCE method. As an example, if the acquisition strategy is to award a sole source contract, it might
still be advisable to review the offeror’s software development capability and capacity using the
SDCE method. Further, if new software technology, such as Ada, is required for the sole source
development, it would be advisable to evaluate the offeror’s capability to develop software in Ada.
Characteristics of the acquisition strategy, such as multiphase development, incremental develop-
ment, head-to-head competitive development, down selecting from Dem/Val into EMD, and
numerous other acquisition strategies could impact the decision to apply the SDCE method.

Develop Recommendation on SDCE Us@nce all factors have been considered, the Center SDCE
OPR, together with the responsible SPO participants, should prepare a recommendation on the use
of the SDCE method for the program. This recommendation should be based upon the policy,
guidelines, acquisition strategy, and needs of the program going into source selection. This
recommendation should be coordinated with SPO engineering, management, and contracts.
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Table4-3. SDCE Program Office Familiarization Briefing Outline

Vol 2, page 54 SDCE Title/Logo/Pictures
56 SDCE Overview
57 Background
59 SDCE Approach
60 SDCE Role in SE/CM Process
61 SDCE Role in Source Selection
62 Placement of SDCE within Source Selection Structure
63 Findings from Data Gathering
64 SDCE Development
65 SDCE Model Structure
67 Critical Capability Areas
68 Critical Capability Areas (Continued)
69 Critical Capability Areas (Continued)
70 SDCE Model Block Chart
71 Program Management Block Chart
72 Systems Engineering Block Chart
73 Software Engineering Block Chart
74 Quality Management and Product Control Block Chart
75 Organizational Resources and Program Support Block Chart
76 Program Specific Technologies Block Chart
77 The SDCE Model
78 SDCE Questions
79 Example Format for Criteria and Questions
80 SDCE Activity Flow
81 SDCE Activities - Preparation
82 SDCE Activities - Preparation (Continued)
83 SDCE Activities - Conduct
84 SDCE Activities - Conduct (Continued)
85 SDCE Activities - Wrap-up
86 Team Makeup
87 SDCE Guidebook Contents
88 SDCE Products
89 Sample SDCE Plan - Cover and Contents
90 Example of Incorporating SDCE into Source Selection Structure
91 SDCE Schedule Integrated with Source Selection Key Events
92 SDCE Schedule Integrated with Source Selection Key Events (Continued)
93 SDCE Site Visit Schedule Template
94 SDCE Proposal Data
95 Example Cover Sheet for Project Sample Data
96 Example Capability Definition Matrix
97 Example Capability Implementation Matrix Showing Project Sample Data
98 Example Capability Implementation Matrix Showing Integration Problem Areas
99 Example Capability Evaluation Matrix
100 Relationship of Offeror-Completed Forms to Capability Evaluation Matrix
101  SDCE Roll-up Process
102  Costs
103  "No Discussions" Impact
104  Features
105 Features (Continued)
106  Policy on Evaluating Contractor's Capability
107 Center OPR
108 SDCE Summary
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Table4-4. When to Apply SDCE

The SDCE process should be applied on weapon system EMD phase source selections when two
or more of the following conditions, requirements, or characteristics exist. Even if only one exists,
applying the SDCE may be appropriate for the particular acquisition.

* The development program is a major (DAB/AFSARC review required) program.

» The program software development is anticipated to cost more than $25M or require the
development of more than 100K lines of code.

» The program development involves highly complex requirements and associated complex
software development.

» A complex software/systems integration effort is expected.

* The software development is constrained by an aggressive program schedule or it is
anticipated that the software development will be on the critical path.

» The program development involves safety critical software (e.g., human safety and nuclear
surety factors).

» The program or its software development includes unprecedented functional capabilities or is
likely to employ significant new software technologies (e.g., language or design methodologies).

* It is anticipated that there might be bidders with uncertain software development and manage-
ment capabilities or unknown experience with the program application domains.

» The program is software intensive (i.e., the functionality of the system is primarily contained in
the software).

The SDCE process should be considered on weapon system Dem/Val source selections when
either of the following conditions exists.

« Significant software is planned to be reused in the EMD phase.

» Major EMD software contractors are planned to be downselected from among the Dem/Val
phase contractors.

4. A5 Promote SDCE and Obtain Commitment to Use

Following the initial recommendation to apply the SDCE on the program, it is important to promote
and explain the SDCE method throughout the SPO to assure all participants are aware of the SDCE
method and its potential risk reduction support to their disciplines. The disciplines and associated
participants would typically include program/project management, systems engineering, software
engineering, integration and test, contracts/procurement, configuration and data management,
financial management, program control, and logistics.

Communicate Costs and Benefitsin explaining the resources required to conduct an SDCE, it is
useful to provide estimates of both the effort and costs associated with the method. Table 4-5
provides initial estimates for the SDCE method, based on experience with the SDCCR and other
evaluation methods. Actual effort will vary, depending on the scope of the program.
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Table5-5. Effort Required to Conduct SDCE

Activity Effort (Person Days)
SDCE team preparation through final RFP release 20- 80
SDCE team proposal analysis prior to site visit (per offeror) 18- 24
SDCE team site visit (per offeror), plus travel/support cost 24— 30
SDCE team evaluation (per offeror) after site visit 18- 24
Contractor preparation (first time SDCE) 200-400
Contractor site visit 20- 60
Contractor follow-on 15- 30

The risk reduction benefits of incorporating the SDCE method into accquisition planning and source
selection must also be explained in terms of the potential benefits to the program. These benefits
include:

* |dentification of specific capabilities each offeror has in place to support successful software
development.

 Offeror's commitment to apply existing capability and processes to the program.
» Resolution of proposal limitations, ambiguities, and conflicts through site visit dialogue.

* Insight by program office members of the SDCE team into the offerors’ software development
capability.

Communicate Current Policy. Policy on the use of the SDCE method should be explained to all
responsible SPO participants. The challenge posed by the policy is that the criteria for determining
when to apply the SDCE are stated in objective, and in some cases quantitative terms, such as dollar
value of the program or its software development and number of source lines of code to be developed.
Too often, these numbers are not known or at best are estimates during the early stages of program
formulation. The real intent of the policy is to direct the application of the SDCE method when a
program contains a significant software development effort. Thus, it is useful to explain that the
SDCE method policy is intended to promote risk reduction in software development.

Provide SDCE Recommendation to SPO DirectorOnce the SDCE recommendation is devel-
oped, coordinated, and explained to SPO patrticipants, it is forwarded to the SPO director. The
recommendation could be in the form of a brief memo or a stand-up briefing. It should address the
why, who, how, and when questions for a positive recommendation. Also, for a positive recommen-
dation, it would be prudent to recommend a chairperson of the SDCE team, who would then follow
through with the necessary planning, including SDCE team formation.

Obtain Commitment from Leaders. Following the decision of the SPO director to proceed with

the SDCE, it is important to communicate with the leaders of the SPO to obtain their commitment

and support in planning and conducting the SDCE. Depending on how the SPO is structured within
the overall Center organization, it may also be helpful to brief up the chain of command from the
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program manager to the organizational directors responsible for the program. Also, the functional
directors and chiefs should be briefed to solicit their commitment and support in conducting the
SDCE. For example, it is essential to obtain solid support from the director of engineering as well
as the chief engineer on the program. These senior engineering leaders will be providing engineering
personnel to participate on the SDCE team and may have concerns and inputs to the conduct and
tailoring of the SDCE model and process. They may, for example, want to be sure the requirements
definition and allocation process is emphasized in conducting the SDCE.

Commitment from the functional organization directors is also required since they will be providing
acquisition professionals to participate on the team. These might, for example, include engineering,
financial management, logistics, procurement, and configuration and data management. This
commitment will include identifying individuals to participate on the SDCE team.

Section 4.A Determine Applicability
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Section 4.B Select and Prepare Team

SDCE Task Flow -- Detail for Activity B
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The first activity in performing the SDCE is to identify the team that will conduct the evaluation. This
section provides the following guidance to assist in the selection and preparation of the evaluation team:

— How to select the team leader

— How to determine team size and makeup

— How to review evaluator qualification criteria

— How to select members for the evaluation team

— How to prepare the evaluation team

4.B.1 Select Team Leader

The first task in forming the evaluation team is to select the team leader. This person should have
as a minimum 15 years of acquisition and/or development experience, considerable systems and
software engineering experience, the ability to lead small groups, and the ability to convincingly

present the results of the evaluation. The team leader could be selected from within the program
office or Center staff depending upon experience level, qualifications, and availability.

4.B.2 Define Team Size and Makeup
An evaluation team actually consists of two parts, a core team and a support team.

The core team should consist of the team leader plus two or three additional senior members. Based
on the characteristics of the software development, technical requirements and factors, and the final
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CCAs and CCs selected, the core team members should assure coverage of the following areas: (1)
systems engineering, (2) software engineering, (3) program management, and (4) logistics engineer-
ing. The role of the core team is to provide technical expertise to evaluate the offerors’ software
development capability. Once constituted, the core team will stay together throughout the entire
SDCE evaluation process, thereby providing the evaluation with stability and a cadre of highly
experienced senior personnel. Itis highly recommended that one or more of the core team, such as
the team leader and/or the senior systems engineer, be members of the program office. This will
assure representation from the program office (stakeholder) and assure the stakeholder has visibility
into and a strong commitment to the entire evaluation process. Referto paragraph 4.B.3 for suggested
qualification criteria. The core team members are also members of the SSEB and are expected to fully
participate in the evaluation of the proposals.

The supportteam supplements the core team with specific skills, knowledge, and experience required
by the evaluation. Supportteam members may not be required to participate in the entire evaluation,
but, depending on the size and complexity of the program, may be called upon to assist the core team
in evaluating specific capability areas not covered by the core team expertise. Suggested support
team disciplines include the following: (1) software engineering, (2) subsystem engineering, (3)
contracting, (4) quality assurance, (5) configuration management, (6) test, (7) financial management,
and (8) software management. Refer to paragraph 4.B.3 for suggested qualification criteria.

4.B.3 Review Evaluator Qualification Criteria

After the team leader has been selected, it is important to assure that the required evaluator
gualifications are properly defined and that the given qualification criteria are applicable to this
acquisition. In order to accomplish this at an early stage of source selection planning, the team leader
should work closely with the program office in planning the overall source selection, thereby
becoming familiar with the size and scope of the SDCE required.

Application domain experience of the program to be evaluated should be distributed across the core
and support teams. Since no one person will be knowledgeable of the total system, this knowledge
distribution will tend to assure that all aspects of the system are covered. Team members who lack
basic knowledge of the application must be made familiar with it before the evaluation begins.

The following suggested evaluator qualification criteria will assure that all evaluation team members
are properly qualified prior to the actual evaluation. Applicability of the criteria should be based on
the complexity, technical structure, and assessment criteria of the program. This information should
be available through the interaction of the team leader with the program office. The SDCE team
should have a mix of talents consistent with the characteristics of the development program.
Experienced professionals are required, with knowledge of the software development process, the
systems engineering process, the technology to be implemented in the program, the program
application area, program management, and the specific procurement. Core team members should
each have a minimum of seven years of related experience; the support team should be made up of
experienced personnel as available.
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4.B.3.1 Core Team Qualification Criteria

Senior Systems Engineer.The senior systems engineer should have experience in the systems
engineering process, such as: (1) experience in the transformation of validated customer needs and
requirements into a life cycle-balanced solution set of system product and process designs , (2)
requirements definition and specification, (3) SEMP and SEMS, and (4) systems engineering
requirements in the RFP.

Senior Software Engineer.The senior software engineer should have an extensive background and
understanding of the software development process as follows: (1) requirements analysis, (2) design,
(3) code and test, (4) integration, (5) software engineering processes and procedures, (6) project
planning and estimation, and (7) software engineering requirements in the RFP.

Senior Project Manager. The senior program manager should have experience and understanding of
the fundamental concepts and principles of project planning, process models, project scheduling, and
milestones. The project manager should also have experience in project organization and management
issues, development team organization, project costing, and management requirements in the RFP.

Senior Logistics Engineer.The senior logistics engineer should have knowledge of all the activities
related to the development and support of software systems. The logistics engineer should be
familiar with the software product life cycle, software support environments, software documenta-
tion and training, and logistics requirements in the RFP.

4.B.3.2 Support Team Qualification Criteria

Software Engineering. The software engineer should have experience in all aspects and activities
of the software development life cycle as follows: (1) requirements analysis, (2) design, (3) code,
(4) test, and (5) integration. The software engineer should also be able to evaluate software products
for conformance to standards and specifications, verify and validate software, and evaluate
technologies and tools. The software engineer should also be familiar with fundamental program-
ming concepts and operating systems.

Lead Project/Subsystem Engineering. Lead project/subsystem engineering representatives
should have domain expertise and experience for the major subsystems of the system being acquired.
The general gualifications of these team members should include acquisition engineering, subsystem
engineering, software engineering, systems engineering, and system acquisition.

Contracting. The contracting support person should be familiar with the solicitation, analysis,
evaluation, and negotiation of proposals for systems that are software intensive. This person should
also be familiar with procurement planning, such as: (1) development of the acquisition strategy, (2)
solicitation document preparation, (3) proposal evaluation, (4) review of cost analysis documenta-
tion, (5) competitive range determination, and (6) preparation of prenegotiation position. In addition,
the contracts representative should have a background in negotiating individual contracts to obtain
services for the government and preparing recommendations for contract award, and must be familiar
with the contract requirements in the RFP.
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Quality Assurance. The software quality assurance representative should have knowledge of
software quality assurance plans and their contents; should know how a quality assurance program
is initiated and conducted; and should have experience in identifying quality assurance key issues,
staffing the quality assurance function, training, schedule development, and monitoring the quality
assurance program. The software quality assurance representative must be familiar with the quality
assurance requirements in the RFP.

Configuration Management. The configuration management support person should be familiar

with the following configuration management activities: (1) configuration/baseline control, (2)
change management and version control, (3) configuration control board operations, and (4) con-
figuration management methods. Additionally, this person should be familiar with the establish-
ment of a software configuration management system, including plans, objectives, responsibilities,
and the approach and methods to be used. The configuration management representative must be
familiar with the configuration management requirements in the RFP.

Test. The software test support person should be well versed in the basic types of software test
methods, have a strong background in test planning and execution, and be familiar with the
requirements in the RFP.

Financial Management. The financial management support person should be intimately familiar

with cost estimating processes and the steps required to reliably establish a software cost estimation
activity. These steps are as follows: (1) how to establish objectives, (2) how to plan for required data
and resources, (3) how to use several independent techniques and sources, (4) how to compare and
iterate estimates, and (5) how to collect actuals and compare to estimates. The financial management
support person must be familiar with the system and software cost requirements of the RFP.

Software Management. The software manager should have experience in activities and with
policies related to the development and support of mission critical software. This person should be
able to identify critical risk areas associated with software development due to system complexity
and have knowledge and experience with various aspects of software development throughout the
planning and development life cycle. In addition the software manager must be familiar with the
software management requirements in the RFP.

4.B.4 Select Team

After preliminary source selection planning has been accomplished and specific source selection
parameters and conditions (such as discussions/no discussions, number of bidders, technical struc-
ture of the source selection, and assessment criteria) have been determined, the team leader and
representatives from the program office should prepare a candidate list of core evaluation team
members and, if necessary, a list of appropriate support team members. This list of evaluators should
include personnel from the program office (stakeholders) as well as specialists from the local staff
organization. Candidate team members should be selected on the basis of qualification criteria in
paragraph 4.B.3 or any additional requirements that the team leader and program office representa-
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tives feel apply to the program to be evaluated. Also, it is highly recommended that firm
commitments be received from the parent organizations of the evaluation team members.

4.B.5 Prepare Team

The goal of SDCE team preparation is to ensure that team members have the skills and knowledge
to perform the evaluation. The team leader or designated representative should ensure that the pre-
paration needed by each team member is available and provided prior to participation in the SDCE.
Members of the evaluation team who have been previously trained should participate in training the
new team members. The evaluation team members must understand the organization and structure
of the current source selection and must contribute to evaluation planning. A typical team prepara-
tion schedule may include but not be limited to the following: (1) meet with program management
and engineering staff to get briefed into the program (familiarization with program office key is-
sues); (2) review formal statement of operational requirements, e.g., statement of need; (3) review
program management directive; (4) review acquisition strategy plan; (5) review RFP, including draft
systems specification; (6) familiarize team with source selection philosophy; (7) train evaluation
team in SDCE methodology; and (8) discuss the detailed evaluation plan, including the purpose of
the site visits, topics for each site visit, team leader’s role during site visits, participants, and their
roles.

4.B.6 Select and Prepare Additional Team Members

Selection and preparation of additional SDCE team members is based on the results of the SDCE
tailoring activity (section 4.D). Once the final set of CCAs and CCs has been selected, the SDCE team

leader must determine if the core and support team members have all the necessary expertise to
evaluate those CCAs and CCs. If not, the team leader should take action to select and prepare
additional team members in accordance with paragraphs 4.B.4 and 4.B.5.
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Determining the SDCE schedule and preparing planning information for incorporation into the
overall source selection plan are critical tasks that must be initiated as early as possible. This section
outlines this planning process and provides guidelines for preparing necessary documents. Relevant
SDCE information may be incorporated directly into the source selection plan and evaluation guide
or may be defined in separate planning documents. In particular, this chapter provides guidance to
help the SDCE team leader and the individual team members with the following tasks:

— How to determine the required SDCE tasks

— How to develop and refine the SDCE schedule and effort estimates

— How to work with the overall source selection structure and the SSEB
— How to assist with the development of evaluation standards

— How and when to prepare the SDCE input for the source selection plan and
the source selection evaluation guide

— How to plan for the disposition of SDCE data, including that needed for
metrics

4.C.1 Outline SDCE Tasks and Schedule
4.C.1.1 Initial SDCE Planning and Scheduling
In the early phases of planning, itis likely that only the SDCE team leader will have been identified.

Therefore, the first few steps in the planning activity are organized to reflect this limited level of
staffing. The SDCE team leader should be involved in the preliminary source selection planning and
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must understand the overall source selection schedule and influence it as necessary to accommodate
essential SDCE tasks. The specific relationships of the various SDCE activities and approximate
timeframes for their completion are shown in figure 4-1 as a starting point for developing the actual,
detailed schedule for a given source selection. Figure 4-1 presents two schedules, representing
source selections of different durations and complexity. The guiding principle for this phase is that
the source selection must be conducted as quickly and efficiently as possible, while ensuring a sound
and equitable evaluation and selection process.

One of the essential considerations at this point is how to handle site visits as part of the SDCE.
Several scenarios, recommendations, and cautions are contained in this section. One of the key
decisions is whether the source selection is being planned for “discussions” or for “no discussions.”
This decision will generally be made by the Source Selection Authority (SSA) or SSEB chairman
and will affect details of the SDCE planning. The planned site visits, conducted by a single team,
must fit within the window for possible discussions between the initial competitive range determi-
nation and the request for best and final offers (BAFOs). There may be further constraints of multiple
competitive range determinations and a cutoff date for CRs and DRs before the request for BAFOs.
If a schedule problem exists, either the overall source selection schedule must be extended or the length
ofthe SDCE site visits must be reduced. The SDCE team leader mustwork closely with the program office
to estimate the number of bidders and the size, scope, and schedule of the SDCE effort required.

4.C.1.2 Source Selection Structure

The SDCE team leader must interact with the SSEB chairman and other SSEB members to under-
stand and influence the technical structure of the source selection (Areas, Factors, and Subfactors)
and the relative priorities, assessment criteria, and evaluation standards for these items. The SDCE
model is structured so that it can be merged with the hierarchical structure of the source selection.
Placing the SDCE at the next level under “systems engineering” or “technical” (or the equivalent)

is the preferred approach for most acquisitions. Figures 4-2 through 4-4 show how the SDCE
structure and the source selection structure can be integrated in several different ways. In a complex
source selection, there may be as many as a dozen Factors and several dozen Subfactors. Addition-
ally, some of the Subfactors may be subtiered into Elements. For such a complex source selection,
the SDCE should be attached as one of the Factors. For this case, evaluation standards involving the
SDCE could be written at the Functional Area level. In less complex source selections, it is still
recommended to attach the SDCE as a Factor where possible, but it may be necessary in some cases
to attach the SDCE as a Subfactor. This may also be true when the source selection is organized
around an Integrated Product Development concept that shows management and technical entries as
Factors. In this case, the SDCE could be attached as a Factor at the same level as technical and
management, or attached as a Subfactor under technical. When the SDCE is a Subfactor, a single
evaluation standard would typically be written up for the SDCE as a whole.

The decision on how to organize the SDCE items among the criteria of the source selectionis a critical
decision that must be made early and with some care. (See paragraph 4.C.3.1 for more information
on evaluation standards.) The organization adopted will largely control the amount of visibility the
SSA has into the various software capabilities and how the identified strengths and weaknesses may
influence the outcome of the source selection. Development of the recommended source selection
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Integrated
Prod Devel Cost Areas
Program Operational
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- Program Management Project Management System Design Concept
- Systems Engineering Subcontracts Support Disciplines Subfactors
- Software Engineering Deployment/Activation Integration
Production Transition Testing
- Quality Management .
& Product Control Training
- Organizational Resources
& Program Support

— Program Specific
Technologies

Figure4-3. Placement of the SDCE within the Sour ce Selection
Structure -- Medium Project with 9 Subfactors

Technical Management Supportability Cost Areas

Engineering Development i: Planning and Control i: Acquisition Support
System Analysis

SDCE

Configuration/Data Management Operations and Maintenance Factors

Figure 4-4. Placement of the SDCE within the Sour ce Selection
Structure -- Small Project with 6 Factors

structure should also be made with awareness of how proposal ratings, proposal risk, and perfor-
mance risk are combined. Figure 4-5 shows how this is typically done.

4.C.1.3 Source Selection Information

In the interest of economy and efficiency for both the government and the potential bidders, what is
requested for the major proposal volumes and what is requested for the SDCE need to be coordinated
to avoid duplication of effort and data. In particular, the government should not request the same
information in multiple volumes, and the offeror should be encouraged to reference other proposal
material where possible rather than to submit redundant material for the SDCE.
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4.C.1.4 Site Visit Scenarios

Although developed with a preferred baseline approach in mind, the SDCE can be applied in a
number of ways. In particular, there are several options for conducting the site visit — often the most
schedule-intensive part of the process. Additionally, some parts of the SDCE can be used outside
the specific time window of the formal source selection. In those cases where it is not possible or
not advisable to conduct a site visit during source selection, some of the benefit of face-to-face
discussions can be obtained by conducting site visits in other contexts. This subsection identifies and
defines some alternatives, lists conditions and assumptions associated with each alternative, and
recommends when a particular alternative should be used. Additional alternatives and constraints
may be applicable for a given source selection; the choice of approach for the procurement at hand
needs to be carefully coordinated with the program office and the PCO. Each of these scenarios, except
the sole source and Dem/Val scenarios, applies to competitive, major modifications to existing systems.

Preferred Baseline Approach — Preplanned Site VisitThis is the standard approach defined in

the SDCE method. Itis assumed that an open, competitive source selection is conducted, and that
the acquisition source selection plan is not restricted with a requirement for “no discussions.” The
site visits are conducted by the SDCE team; this team is an integral part of the SSEB and reviews the
proposal information prior to conducting the site visits. The site visits can be conducted as soon as
the SDCE team has reviewed the proposals and the SSEB chairman makes a decision to open
discussions with the offerors. It is also possible, based on the clarity and quality of proposals
(including the SDCE proposal information), that a decision will be made that neither discussions nor
site visits are necessary for the procurement at hand.

Source Selection Preplanned for “No Discussions.This is the same as the preferred baseline
approach except that the RFP and the source selection planning are structured from the outset to
permit award without discussions. For the SDCE, this primarily means that the amount of available
time to conduct site visits may be limited to less than half of that available if the site visits could start
soon after the receipt of the proposals. (Site visits are conducted only after a decision is made to open
discussions; this decision is typically not made until the middle of the proposal evaluation phase.)
Under this approach, the RFP states that a site visit may be conducted if the SSA determines that it
IS necessary to open discussions.

Sole Source New Development or Major ModificationWhere contracts are awarded sole source,

an evaluation is not required to discriminate among competing offerors, but the SDCE (including a
site visit) is still beneficial to review the offeror’s capability and to solicit a contractual commitment

to follow proposed processes. Although detailed scores are not as important, early insight into risk
areas and the ability to address, and possibly correct, weaknesses in the proposed approach could be
very helpful.

Site Visits During the Demonstration/Validation Phaself the EMD phase is preceded by a Dem/

Val phase, part of the SDCE process can be applied in advance of the EMD source selection. Two
useful approaches are described below. In either case, it must be remembered that the option must
be preplanned and the necessary tasks need to be written into the Dem/Val statement of work to
support the necessary SDCE activities and deliveries of data.
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One or more dry run or practice SDCEs can be performed during the Dem/Val phase. Because of
the possibility that a new contractor, who was not one of the Dem/Val contractors, might bid for the
EMD contract, itis important not to constrain or unduly bias the source selection process. Therefore,
the results of the Dem/Val dry runs cannot be integrated directly into the EMD source selection. Even
so, the materials collected can be saved and filed by the contractor, and then the appropriate parts can
be submitted with the proposal and used during the site visits associated with actual EMD SDCE and
source selection. The major benefits of this technique include promoting early mutual understanding
between the offerors and the government about important program capabilities; stabilizing and
baselining processes well prior to actual need; and markedly increasing the efficiency of the
upcoming EMD source selection, SDCE analyses, and site visits.

In the special case where the acquisition strategy is to downselect the EMD contractor from among
the Dem/Val contractors, much of the SDCE process, including the site visit, can be accomplished
with each contractor team as part of the Dem/Val phase activity. The information obtained from this
type of SDCE process can be incorporated directly into the EMD source selection in the same way
that technical data and evaluation results from “flyoffs” and competitive prototyping are handled.
The exact details of this process vary from program to program and from acquisition center to
acquisition center, so that the details need to be carefully coordinated with the local contracting
authority and program office. This methodhighly recommendedhen itis available. The major
benefits of this technique include a significant reduction of effort during the critical EMD source
selection period and the ability to work closely with the contractors for extended periods in a more
benign environment. Additional benefits include promoting early mutual understanding between the
offerors and the government about important program capabilities, and stabilizing and baselining
processes well prior to actual need.

Post-Award Site Visits. Independent of whether a site visit is conducted prior to contract award,

a post-award site visit could be conducted to review the contractor’s capability, planned processes,
and resources to be applied on the program contract. In these cases, the objective of the site visit is
not to reduce risk in selecting a capable contractor, but to reduce risk in executing the program within
its baselines. To be most useful, since the degree of risk is not known prior to contract award, the
program office should have the desire and ability to set aside management reserve funds to work with
the contractor to correct significant weaknesses in capability discovered after contract award.

4.C.1.5 Wrap up Preplanning Activities
The preliminary information developed during this phase of planning will allow the team leader to

estimate the schedule needed for the various activities and tasks of the SDCE and begin developing
the required SDCE inputs to the source selection plan, at least at the table-of-contents level.
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4.C.2 Prepare Preliminary Plan
4.C.2.1 SDCE Cost Estimate

Additional planning tasks can be undertaken as soon as the SDCE core team has been selected. It
is important to provide to the SSEB chairman and the program office a fairly definitive estimate of

the costs involved for the SDCE process. Based on the number of bidders and the scope and size of

the program, manpower, travel, and support estimates can be made. The cost estimate can be based
on the typical case in table 4-6.

Table4-6. SDCE Cost Estimate

For a large-scale source selection taking 130 days from RFP release until contract award,
the SDCE team might include one team leader and five additional members. Up until six
months prior to RFP release, the only team member is likely to be the team leader or pro-
gram office representative. The level of effort prior to this time is minimal and easily
included within the variations of the overall source selection effort estimates. At about six
months prior to RFP release, the SDCE tasks start to be a noticeable percentage of the
total effort. Key tasks prior to RFP release include training/familiarization, tailoring, and
RFP preparation. The high-expenditure tasks after RFP release include: preparing for
proposal review (including further training/familiarization), proposal review, conduct of site
visits, and preparation of results and findings. A recommended cost estimating method-
ology is to develop a staffing profile based on the tasks and schedule, and then to predict
the travel cost based on estimated number of site visits, typical duration of site visits, and
assumed locations of site visits. The tabulation below presents an estimate of the
government effort required,organized by activity; the time-phased profile must be
developed according to the schedule of each unique program

Activity Effort (Person Days)
SDCE team preparation through final RFP release 20— 80
SDCE team proposal analysis prior to site visit (per offeror) 18- 24
SDCE team site visit (per offeror), plus travel/support cost 24— 30
SDCE team evaluation (per offeror) after site visit 18- 24

4.C.2.2 Integrated Planning

Integrating the SDCE planning with the overall source selection planning is essential. Specific data
inputs and support of integration and review meetings will be required. The SDCE information
should be incorporated directly into the source selection plan. Ifthe SDCE team (or atleast the leader)
is on board early enough, this level of total integration can be achieved. An alternative is to prepare
separate volumes or attachments to the source selection plan. Using this alternative requires extra
care to ensure that the SDCE material and overall planning material are consistent and that the SDCE
material is reviewed and controlled by the SSEB.
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4.C.2.3 SDCE Data

Consideration must also be given to the large quantities of sensitive data involved with conducting
an SDCE and the handling and ultimate disposition of this data. Key decisions include determining
what data is needed, how many copies, who will get the data, who will be provided access, which
data will be retained, which data will be returned to the contractor, and which data will be destroyed.
Of particular importance is the determination of which data will be needed to support the preparation
of meaningful metrics data, as outlined in section 4.K.

In addition, all source selection data or documents having a direct relationship to the source selection
action must be protected and appropriately marked. The SDCE team does not generate many of these,
but since they will handle these documents, care must be taken to plan for their use and disposition
by the SDCE team. Table 4-7 itemizes the records that are particularly source selection sensitive.
Forthese cases the authority to disclose source selection information is vested in the Deputy Assistant
Secretary of the Air Force for Contracting, and the responsible Program Executive Officer,
Designated Acquisition Commander, or the Activity Commander for the specific contract or records
involved.

Table 4-7. Typesof Source Selection Sensitive Data

Source list screening criteria
Results of screening, justifications for any non-solicitation
Source selection plan
* Weights and standards
* Narrative assessments
Documentation of SSAC and SSEB members
* Proposals, amendments, and alterations thereto
* Summaries of oral presentations made to the SSEB
* Evaluation reports, including independent assessments
* Inquiries sent to offerors by the SSEB and responses thereto
* Deficiency reports, clarification requests, and responses
* SSEB evaluation report
* SSAC analysis report
* Company-specific past performance information
* Source selection presentations (viewgraphs and text)
Records of attendance at decision briefings

* Normally require continued protection even after contract award

4.C.2.4 Contractor Organization and Teaming Alternatives

One of the essential considerations at this point is the anticipated teaming arrangements of the various
bidders. The SDCE method is designed to handle a wide range of organizational possibilities that
offerors may propose. Current practice on embedded software systems ranges from the simplest
cases where a single, localized organization develops all the software to the most complex cases
where multiple contractors, in some interrelationship, participate in the development and integration
of the software. This subsection delineates representative cases and recommends how the SDCE
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might be applied to each one. It should also be noted that, for a given procurement, different offerors
may propose different organizational arrangements. Thus, the techniques outlined below may have
to be tailored and combined for application to a given source selection. For all cases, several key
groundrules should be observed:

* All major software developers should be evaluated.
 Questions about unique or different processes should be answered individually by the participants.
» Questions about common processes can be answered once, covering the joint relationship(s).

» Even when an offeror proposes common processes, evidence should be provided individually.

Single Organization Bidder. In this scenario, all the software is developed and integrated by a
single contractor, within a single organization, and at a single site. The SDCE is applied to this single
organization.

Multiple Organizations as a Single Team. In this scenario, the software is developed and
integrated by multiple contractors, within multiple organizations, and possibly at multiple sites. The
various parties are highly merged as a team, and the contractors, organizations, and sites are all
known at the time of the source selection. In this case, the SDCE is applied to the whole team. The
focus must be on how the team, as a cohesive unit, plans to do business, rather than on the specific
individual capabilities of the various team participants. Typically, a single set of data is collected
and the site visit is at a single location chosen by the contractor team. If the particular teaming
arrangement is new, there may be no historical data on how well the combined team capabilities
work. Therefore, evidence must be collected from the various team participants, and the evaluation
by the SDCE team will require considerable engineering judgement. Asin all cases where detailed,
applicable evidence is not available, the offerors must explain why their selected approach was
chosen from among the alternatives.

Single Integrator and Developer with Suppliers or VendorsIn this scenario, the major items of
software are developed and integrated by a single contractor or team, but specific, relatively minor
or localized items may be acquired from suppliers or vendors. The developing and integrating
contractor or team is known at the time of the source selection, but some suppliers and typically all
of the vendors are selected by the lead team at some later time. For this case, the SDCE should be
applied to the contractor or team as it is known at the time of the source selection. In addition, special
emphasis must be placed on evaluating how the suppliers or vendors will be selected and on how their
processes and products will be integrated into the mainline effort. For example, the lead contractor
team might use the technical information of the SDCE method (without the government source
selection-specific items) to conduct preselection evaluations of its suppliers. Alternatively, the items
acquired may be purchased essentially “off the shelf,” and detailed evaluation of the vendor’s
development capability would not be cost effective.

Prime/Integrator with Multiple Subcontractors. In this scenario, the prime contractor performs

the integration function, and possibly some of the development, but major portions of the software
are developed by subcontractors. Some of the subcontractors may be known at the time of the source
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selection, and some may be scheduled for later selection. The known subcontractors may be
organized to work closely with the prime contractor as team participants or may plan to work
somewhatindependently. Some aspects of this case are analogous to the other cases described above
and should be dealt with as outlined in those descriptions. However, there is a new possibility in this
arrangement not covered by the previous descriptions: the known subcontractors may not be highly
merged into the lead team. In this case, it is recommended that separate sets of data, focused on the
technical and managerial content of their assigned portion of the whole, be obtained from each of the
team participants. Separate site visits are also recommended for each site or organization involved.
Arrangements for performing site visits with subcontractors must be made through the prime
contractor. The prime contractor is legally entitled to be involved and must be invited to the site visit
and allowed to participate in the interaction with the subcontractor. However, the prime contractor
representative is not a member of the SDCE team and cannot be allowed to participate in the
preparation of results or in making judgements relative to the source selection.

For teaming arrangements in which subcontractors will be developing relatively minor or localized
portions of the software, it may be appropriate for the prime contractor to invite the subcontractors
to participate in the site visit to the prime, in lieu of site visits to each of the subcontractors. In this
case, the prime contractor may wish to organize the agenda in such a way that the subcontractors can
participate in the portions that are relevant to them and then be excused from proceedings that do not
involve them or that may cover items that are considered proprietary to the prime contractor.

4.C.2.5 Complete Initial Planning and Scheduling

As the overall source selection planning is maturing and as the specific tailoring and scoping tasks
for the SDCE are being accomplished, the SDCE team will be in a position to develop a definitive
SDCE schedule and a tentative site visit agenda and schedule.

A final step in this phase is to provide detailed inputs to the source selection plan or to prepare a
separate SDCE implementation plan. Volume 2, attachment 2-1 contains content recommendations
and an example plan.

4.C.3 Update and Integrate Plan

After the SDCE tailoring activity is completed and all the team members have been selected, the
SDCE planning activity can be completed and the SDCE source selection evaluation guide inputs
can be prepared. The last steps of the planning include updating the plan with definitive scheduling
and tailoring information, cleaning up the final inputs to the overall source selection plan, and
reviewing the document with the source selection team.

4.C.3.1 Preparation of Evaluation Standards
By regulation, all proposals must be evaluated against standards rather than each other. Itis therefore

essential that these standards be clearly identified and documented prior to release of the RFP.
Detailed evaluation standards must be prepared for all items at a designated level of the source
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selection structure (typically the Factor level). When these involve items from the SDCE model
(typically FAs), the evaluation standards must be prepared or augmented by the SDCE team. The
key attributes for these evaluation standards are that they must relate to the model criteria and to the
program at hand. Depending on the program requirements, they may be direct quotes from the model
criteria or may be tailored, augmented, or expanded for the source selection at hand. These standards
are one of the most important parts of the source selection and must be carefully prepared with that
thought in mind. Volume 2, attachment 2-2 contains several examples showing how evaluation
standards can be associated with the various SDCE model elements.

4.C.3.2 Source Selection Evaluation Guide

Although a particular format for evaluation standards is not specified by source selection guidance,
each acquisition agency has, as part of its culture or local process, something like a source selection
evaluation guide (SSEG). In practice, all the evaluation standards, including the SDCE-related
standards, are documented in this guide. This document is an expansion of the source selection plan
and is prepared by the core SSEB and program office personnel for use by the selection evaluators.
The main focus of the SSEG, above and beyond the source selection plan, is to provide additional
detailed procedural data for conducting the evaluations, to provide essential administrative informa-
tion, and to document the evaluation standards. The SDCE evaluation standards must be merged into
the source selection evaluation guide along with the other evaluation standards. Table 4-8 contains
an outline of a typical SSEG.

Table 4-8. Source Selection Evaluation Guide Outline

ORGANIZATION OF THE SSEB
Organization chart, duties, and responsibilities and limitations of each member or function of the SSEB.

SECURITY
Identification of the office security manager and accountable officer, procedures, and general
instructions for accountability and destruction.

ADMINISTRATION

Description and location of area, hours of operation, how proposals will be controlled, how paper will
flow within the SSEB, who will control access to the area, how liaison will be managed between the
Cost Panel and the Evaluation Panel, and a detailed (daily and hourly) schedule of evaluation.

EVALUATION PROCEDURES

Complete descriptions of how the Evaluation Panel will function from receipt of proposals through
conduct of debriefings, how cost will be evaluated, and how past performance will be evaluated.
Identification of which source selection forms will be utilized, and how evaluators will complete these
forms. Definitions of color codes, strengths, weaknesses, deficiencies, and clarifications. Require-
ments for evaluation of manpower and determination of risk assessment and most probable cost.

BRIEFINGS/REPORTS/DECISION DOCUMENT

Description of contents of briefings and steps necessary to be prepared to conduct briefings,
identification of those individuals (or functions) who may attend briefings, requirements for review of
materials, identification of report requirements and content, and description of the decision document.

STANDARDS
Complete evaluation standards for all specific criteria as well as standards for past performance
as applicable.
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Section 4.D Tailor SDCE, Select Criteria and Questions
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SDCE Task Flow -- Detail for Activity D
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This section describes the approach for determining the scope and the appropriate elements of the
SDCE model to be used for a particular acquisition. The tasks described will assist the SDCE team
in performing the following tailoring functions:

- How to develop the software profile for the acquisition at hand
- How to determine the high value discriminators for the acquisition
- How to select the criteria and questions that qualify the discriminators

- How to identify other skills required by the team

4.D.1 Determine Scope and Size of SDCE

To be generally useful, the SDCE model covers all capabilities and domains. In applying the SDCE
to a particular program, it is essential to tailor the model to that program. From the acquisition point

of view, all areas of the SDCE model are not high value discriminators on all programs. Furthermore,
effective use of the available time during a source selection requires careful tailoring to focus on the
key capabilities germainto the program at hand. From the offeror’s point of view, itis critical to focus
proposal resources on process descriptions and commitments essential to program success. The
SDCE team must, therefore, identify the high value discriminators and the primary areas of potential
risk, and tailor the SDCE accordingly.

There are numerous factors that need to be considered in tailoring the application of the SDCE to a
particular acquisition. Program characteristics vary widely, and the SDCE should be tailored to

evaluate the high value discriminators, thereby reducing the risk inherent in the source selection
process. In applying the SDCE method, program offices should request support from their Center
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SDCE OPR. This support should include help in tailoring both the model and the application of the
SDCE to the specific program. The steps contained in this section will help guide the team through
this process and provide other information to facilitate the team’s thinking during the tailoring
activity.

The scope of an SDCE is determined by four factors: (1) the number of CCs determined to be
applicable, (2) the number of contractors to be evaluated, (3) the number of subcontractors to be
evaluated, and (4) whether a site visit will be conducted.

4.D.2 Develop Software Profile for this Acquisition

A system/software characteristics analysis will establish the basis for determining the elements of
the SDCE model (via the tailoring activity) for a particular program. It will also provide a basis for
comparing the offerors’ interpretations of the program requirements with that of the program office.

Thefirst step intailoring is to determine and describe the characteristics of the software development
for the specific program. The SDCE team, in conjunction with the program office, should identify
the characteristics listed below. This information will help determine whether an offeror’s projects
submitted as examples of processes are comparable to the proposed project. The Cover Sheet for
Project Sample Data (Volume 2, attachment 3-3) can be used as a guide for developing this profile.

» Estimated software size in terms of the developed and delivered lines of code. Use of COTS,
reuse, and other factors and assumptions should be reflected in this estimate range.

» Program development schedule from contract award to delivery of an initial operational
capability. This would be typically defined in the RFP. Also, the range of software devel-
opment schedules could be estimated. This would be the time from a complete software
specification review through completion of the last computer software configuration item
(CSCI) integration and test.

» Rough order estimate of the anticipated software development team size, using recognized
software estimating models.

» Estimated software complexity and relative development risk based on an awareness of the
extent to which the particular system and software development requirements are unprece-
dented.

The second step in the tailoring activity is the identification of special technical requirements and
factors, to include, but not limited to the following.

» Software development language requirements and associated tools and methods
» Systems/software engineering environment

» Complex integrated circuit development (VHSIC/VHDL)
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» Open systems architecture

» Commercial off-the-shelf software
» Reuse requirements

» Complex interface requirements

» Security/safety requirements

* Portability

4.D.3 Determine Potential High Value Discriminators

A key element of tailoring is determining the high value system and software development
capabilities (discriminators) as a function of the specific acquisition program. This subsection
identifies a generic set of these high value capabilities, but there may be other major program-peculiar
discriminators which should be considered in the tailoring effort.

Phase of the Program.The SDCE needs to be tailored as a function of the phase of the program
and the extent of the software development, since itis designed to support source selections involving
software development for mission critical computer resources. Software for a new program is most
commonly developed in the EMD phase, and it is this phase which the SDCE is primarily designed
to support. However, if significant software development is planned as part of a production or major
modification program, it would be appropriate to conduct an SDCE even if the effort is a follow-on,
sole-source contract modification. In this case, coverage of existing stable processes in use and
understood by the acquisition organization could be tailored out.

RFP Process RequirementsThe SDCE is intended to review the offerors’ capability to do systems

and software development in terms of processes, practices, methods, and tools. The program RFP
will typically include specific engineering process requirements. These specific requirements must
be carefully reviewed to tailor the SDCE model to be consistent with the RFP requirements.
Examples of these requirements include the following:

* Integrated product development teams

* Incremental software development

» Software modularity and reuse requirements
» Systems engineering master schedule

» Tailored data item descriptions

« Joint Air Force, Army, Navy programs
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Domain Application Requirements. Although the SDCE is designed to support AFMC MCCR
system acquisitions in general, there are significant differences in application domains between
MCCR systems. The SDCE must be tailored to reflect the most critical capability requirements for
the program at hand, considering the application domain. Each of these domains includes unique
requirements and processes that must be considered in tailoring the SDCE to achieve the maximum
benefit to the acquisition process. Table 4-9is a partial list of these domains and their characteristics
and requirements. The domain characteristics are typical and are provided to assist the SDCE team
in determining the high value discriminators and subsequent CCs. The list highlights certain domain
characteristics that might be helpful to consider in tailoring the SDCE to a particular program. Itis
not complete, nor is it intended to identify characteristics that are exclusive to a domain.

Security Requirements.Many programs have strict security requirements that have a major impact
on systems engineering and software engineering capability and process. The SDCE should be
tailored to consider important security requirements. These might include the following:

 Trusted systems software
» Multilevel security software

» Configuration and architectures to facilitate operational and support considerations with
classified software

* Managing and maintaining systems secure from intrusions

Nuclear Surety and Safety Issues.Many development programs have critical human safety
requirements which impact software design capability and, in particular, design, implementation,
and verification processes. The SDCE should be tailored to consider these concerns as a function
of the requirements of the program at hand. For example, capability questions should be included
to address systems and related software engineering requirements, and design, implementation, and
verification processes to assure safe system operation.

Once the high value discriminators are determined, the SDCE team should perform a review to verify
that the SDCE has been properly focused on the software engineering and related systems
engineering capabilities that are important to the program at hand.

4.D.4 Select CCs and CCAs

The next step in tailoring the SDCE is to select CCs based on the program profile and high value
discriminators identified in subsections 4.D.2 and 4.D.3. Because of the model structure, selecting
specific CCs implies the selection of the encompassing CCAs and FAs as well.

A candidate list should be developed by listing all those CCs that are appropriate for the acquisition
at hand. The list may be added to, or deleted from, as the SDCE team determines. The team must
use its experience and understanding of the software elements of the system being acquired to finalize
the list to suit the particular acquisition. Points to keep in mind:

Section 4.D Tailor SDCE, Select Criteria and Questions



AFMCPAM 63-103, Vol 1 15 June 1994

Table 4-9. Some Domain Char acteristics
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1. Avionics
1. Real-time man-in-the-loop interactions,
real-time executives
2. Safety of flight, e.g., terrain following radars
3. Space- and weight-limited computer through-
put and memory requirements
4. Highly concurrent hardware (non-computing)
and software development
. Complex distributed systems architectures
6. Closely coupled with systems engineering
process
7. Solve very fast complex signal processing
problems
8. Security
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2. Flight and Engine Controls (Air Vehicle

Management)

1. Redundant computer architecture and soft-
ware design requirements

2. Safety of flight, critical requirements

3. Closely coupled with systems engineering
process

4. Critical verification requirements

3. Simulators (Trainers), Crew and Main-
tenance

. Ground based systems

. Use of general purpose COTS computers

. Use of COTS software

. Real-time or close to real-time computations

. Modeling and simulation computations

. Large databases

. Closely coupled with systems engineering
process

~NOoO O~ WNERE

4. Weapons Control Systems and Electronic
Countermeasures
1. Nuclear certification
2. Safety critical
3. Verification/validation sensitive
4. Closely coupled with systems engineering
process
5. Volatile requirements (threats)
6. Rapid reprogrammability

5. Command, Control, Communication, and
Intelligence
1. Trusted systems software/multilevel security
2. Predominantly ground based
3. Large databases
4. Man-machine interactive real-time, near
real-time

5. Command, Control, Communication, and
Intelligence (Continued)
5. Signal processing oriented
6. COTS general purpose computers
7. Security
8. Safety
9. Fail safe
10. Real-time executive

6. Armament
1. Small, space-limited packaging
2. Nuclear certification
3. Safety critical
4. Large production volume, driven to
conserve computing resources.
5. Multiple platform requirements

7. Space and Missiles

1. Redundant, fail safe, must-work-first-time
designs

2. Control systems, safety critical

3. Verification/validation sensitive

4. Real-time executives

5. Airborne and space-borne computer
qualified designs and components

6. Closely coupled with systems engineering
process

8. Ground Based Support Systems
1. Use of general purpose COTS computers
2. Use of general purpose COTS software
3. Large databases
4. Non-real time

9. Ground and Automatic Test Equipment

. Test requirement documents

. Special Computer Programming languages
. Test program sets

. Units under test

. Standardization and modularity

. Use of COTS general purpose computers

. Very large computer programs (KSLOC)

NOoO o~ WNBRE

10. Codes and Cryptography Processing
and Control

. Security

. Critical dictated solutions and algorithms

. Critical verification requirements

. Large databases

. Trusted systems software

. Redundancy, segregated control

. Rigorous traceability and audit trails

~NOoO Ok~ WNPRE
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» All CCs presented in the RFP should be evaluated during the proposal evaluation cycle prior
to the site visit.

* Allrequired SDCE information must be requested in the proposal. A site visit can only provide
clarification and substantiation of information. It cannot be used as a vehicle to explore FAs/
CCAs/CCs not addressed in the RFP and proposals.

» Reviewing process definitions against evaluation standards and criteria, and reviewing
documentation that substantiates the use of the processes, are time consuming activities.

» The CCs reviewed during the site visit can be a smaller subset of the original list contained in
the RFP. The CCsto be reviewed during the site visit are determined after proposal evaluation.

If a high value discriminator is not sufficiently addressed by CCAs and CCs in the model, the
acquisition agency can develop program-specific CCAs and CCs to address the issue. New CCAs
and CCs should be developed in accordance with the structure of FAS/CCAs/CCs in the SDCE
model. Model criteria and a set of questions must also be developed.

This is a significant undertaking, and enough time and expertise should be devoted to this step to
ensure a quality product. Before developing CCAs or CCs for an acquisition, the program office
should contact the AFMC SDCE OPR to determine if CCAs or CCs similar to those needed have
already been developed by some other organization. If not, the program office should involve the
Center SDCE OPR and other functional expertise available locally in developing the required CCAs
and CCs.

The new CCAs, CCs, criteria, and questions should be forwarded to the AFMC SDCE OPR for
lessons learned, use by other organizations, and possible insertion into the model for future use. This
is further discussed in subsection 4.K.2.

Having created a final set of CCs, the team should review the criteria and questions (chapter 5)
associated with the selected CC to determine their applicability. Existing criteria or questions should

be excluded only if they are not applicable to the acquisition at hand. To help ensure consistency of
the SDCE method, criteria and questions should not be changed; required modifications should be
handled as deletions and additions of new criteria or questions.

In addition to the CCs, criteria, and questions, the SDCE team needs to tailor the list of sample
documents that would represent evidence of process policies, standards, training, and use.
Table 4-10 lists the types of evidence generally suitable for various CCAs and CCs. The number of
pieces of evidence needed to show that processes are actually being used as defined in an offeror’s
process definitions depends on criticality and perceived risk. For very large, complex, highly
unprecedented systems (i.e., high risk), it would be appropriate to solicit up to three program
examples to validate capability and process compliance. If, on the other hand, the program is
relatively small, simple, and precedented (i.e., low risk), one sample of evidence showing that a
process is being followed for each CC would be sufficient. For teaming or subcontractor
arrangements, samples should be provided for each major software developer on the team.
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Table4-10. Tailoring Guidancefor Selection of Samples of Evidence
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Project Sample Data Criteria

Software development plans

Program organizational charts

Organizational charts from program manager through working-level
software engineers

Contract work breakdown structures covering software development

Software work packages

Cost/schedule control system criteria report applied to software OR

Cost performance report applied to software

Systems through detailed software development schedule

Systems engineering master schedule showing software events and
completion criteria

Subcontractor RFPs and SOWs defining software tasks

Maintenance contracts for providing software rights for post deployment

Risk management plans covering software

Systems and subsystem specifications

Tradeoff study reports addressing software

Requirements traceability matrices/tables

Design review minutes

Interface control specifications/documents

Systems engineering master plan

Systems engineering staffing plan/final report

Test and integration plans

Reuse plan covering software

Reuse tradeoff reports

Software size, effort, schedule, and cost estimates

Past actual productivity rates

Software tree structure CSCls through units

Software status reports

Software requirements specifications

Software development folders/files

Peer review minutes/reports

Software integration and test plans

Software test procedure

Software quality assurance plan

Software discrepancy reports

Defect prevention plan

Software development metrics

Peer review plans

Internal independent verification and validation plans

Software configuration management plans

Software development, integration, and test facilities plans

Software training plans

Software staffing plans, including actual staffing profiles on completed programs

Software process improvement plans

CCAs and CCs

All, 3.1.4
111&1.1.2
111&1.1.2

122&31.2
1.2.3
123&124
1.2.3
123&124
124

1.3

14
15&32
21&21.2
215&252
214&215
22&23
211

2.5.3

254
26.1&26.2
2.7

2.7

3.1.1

3.1.1

4.7

3.2.2

3.3.1
3.4.1&4.7
3.5.1&4.52
3.6

3.6.2

41.1

4.1.3

431

4.4

451

4.6.1

4.7.1

5.2

531

541

56.1
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This tailored list should be used as a guide by the offerors. However, the final determination of
number of pieces of evidence, which team members will supply the evidence, and what constitutes
evidence of use, is left to the offerors.

This effort results in an integrated package, which is included in the RFP for offeror response in the
proposal, and in the source selection plan as appropriate. The package includes:

* Final list of CCs, including additions if appropriate.

* Questions for each CC, including additions if appropriate.

* List of suggested documentation requirements substantiating process use for each CC,
including additions if appropriate and number of pieces of evidence requested.

4.D.5 Determine Additional SDCE Team Skills Required

The team leader is responsible for ensuring that a fully staffed and qualified team is used on the
SDCE. This is the final step in building and training the team.

» Review the CCs on the final list and compare them with the experience of the current team
members.
* |dentify any shortfalls in the experience required.

» Acquire additional team members as necessary to ensure team experience addresses all CCs
to be evaluated during the acquisition.

» Ensure that all members, including new members, receive the SDCE training if required (refer
to section 4.B).
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Section 4.E Prepare RFP and Instructions

SDCE Task Flow -- Detail for Activity E
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This section deals with the incorporation of SDCE relevant information into the RFP. The topics
discussed include:

- How to request responses to questions, company practice data, and evidence of use
- How to specify required levels of consistency and contractual commitment

- How to integrate SDCE material into the SOW, CDRLs, and RFP

4.E.1 Request Responses to Questions

The questions furnished by the government with the RFP are to be answered by each offeror
following the instructions provided. Questions should be clearly grouped and identified by FA,
CCA, and CC. Both hard copy and electronic media copies of the questions should be provided to
the offerors.

4.E.2 Request Company Process and Practice Data

The offerors should provide, with their proposals, copies of the process, practice, and procedure
manuals and internal standards that they intend to apply on the proposed project. Wherever possible
these processes, practices, and procedures should comply with the SDCE model and should have
been used successfully in the recent past on projects that have characteristics similar to the one being
proposed. Volume 2, attachment 3-1, Capability Definition Matrix, should be included in the RFP
package as a means of gathering this information.
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New processes (that have not been previously employed by the bidder) should be described as well
as the rationale for selecting them and the benefits and risks in using them on the program at hand.

4.E.3 Request Evidence of Use

The SPO should request supporting documentary evidence for responses which indicate the
existence of an internal process, method, tool, etc. Forinstance, ifitis claimed in an answer that the
bidder has an institutionalized process for software size estimation, the document that describes this
process and the order or instruction that implements that process should be provided. If weekly

meetings of a configuration control board are claimed, minutes of a few successive meetings might

be submitted. (See table 4-10 for a list of types of acceptable evidence.)

Evidence of use (samples) should be requested for the proposed processes, practices, and procedures
for up to three prior or ongoing projects that have similar characteristics to the project at hand. The
offeror should summarize this evidence in a completed Capability Implementation Matrix, using the
template provided in the RFP package (Volume 2, attachment 3-2). The samples may consist of
tailored instructions, metrics, minutes of meetings, evaluation reports, etc.

For each project for which a bidder provides evidence of use of processes, practices, and procedures,
the SPO should request a Cover Sheet for Project Sample Data, using the template (Volume 2,
attachment 3-3) provided in the RFP package. The cover sheet gives the government the information
necessary to assess the applicability of the project used for evidence with the one being proposed.

4.E.4 Emphasize Consistency and Contractual Commitment

A key part of the SDCE method is to obtain contractual commitment for the capabilities proposed.
The SEMP, SEMS, and SDP are the primary vehicles for securing that commitment. Itis critical to
emphasize that the proposed capabilities and the SDCE responses provide a consistent picture.
Furthermore, the offerors should be encouraged to incorporate responses to the SDCE questions as
much as possible directly into the SDP, SEMP, and SEMS. Responses to these questions would
simply reference these documents.

4.E.4.1 Systems Engineering Management Plan and Master Schedule

The SEMP should describe the relationship of system and software engineering as proposed for the
program at hand. The offeror should describe, in the SEMP, how the system and software processes
are integrated and how the two functions interact in the development of a system and its software.

The SEMS should clearly indicate the temporal interrelationships (both sequential and parallel) of
system and software functions and should show that adequate time has been allocated for all required
processes. Completion criteria for the events should include system and software engineering
process step completions.
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4.E.4.2 Software Development Plan

The SPO should request each bidder to describe, in its SDP, the practices and procedures that it plans
to employ on the proposed program. These practices and procedures should be consistent with the
responses to the questions. If these practices and procedures need to be tailored for the program at
hand, the proposed tailoring should be described, as well as any risk reduction activities to be
employed to ensure success with the tailored process. (If the SDP data item description does not
contain all the information required for an evaluation of the offeror’s software process, then it should

be modified and the modified version distributed with the RFP.) If necessary, SDP appendixes may
be used to provide this information.

4.E.5 Prepare Required Documents and Briefings

As a part of the planning tasks, and as a result of the above considerations, several specific docu-
ments and briefings must be prepared. This subsection provides details and guidelines and refer-
ences templates that may be used to facilitate preparation.

4.E.5.1 Prepare SDCE-Specific Input to Commerce Business Daily (CBD) Announcement

The purpose of including SDCE material in the overall program CBD announcement is to inform
bidders that a SDCE may be conducted in the course of the source selection and that, if conducted,
it will be an important factor in the source selection decision. If the decision to allow discussion and
also to conduct an SDCE site visit is made prior to the release of the CBD announcement, the
announcement can state that an SDCE site visit will be conducted. If, however, that decision is
deferred, the CBD announcement should state that an SDCE site visit may be conducted.

Volume 2, attachment 2-3 contains wording that may be used or appropriately adapted and
augmented in the announcement.

4.E.5.2 Prepare SDCE-Specific Input to Bidders’ Briefing

The content of the SDCE part of the bidders’ briefing should be consistent with the content of the
source selection plan. As a minimum, it should include the topics described below:

Use of SDCE. This discussion may be similar to the CBD announcement but should stress the
importance of the offeror’s software development process and related system engineering manage-
ment capability in the source selection. It should explain how the SDCE will be used in the source
selection and how its results will be integrated into the source selection decision.

Overview of Model. The discussion of the SDCE Model should cover the Functional Areas and
Critical Capability Areas sufficiently so that the audience will understand the model’s conceptual
hierarchical structure and its application to the evaluation. A copy of the model should be provided
to all offerors. The briefing should not cover the model in all its detail but should point out the CCAs
that will be important in this source selection.
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Conduct of SDCE. Although the exact data to be gathered in a site visit will not be known until after

a review of the proposals and associated documentation, the briefing should describe the procedure
for scheduling site visits, the agenda for the site visits, how the site visits will be conducted, which
of the offerors’ staff (by function) should be available, and what kind of documentation might be
requested by the evaluators. In general, the briefing should cover what the evaluators will expect
from the offerors and what the offerors may expect from the evaluators.

Incentive Award Program. If an incentive award program is to be used on the contract and if that
program is linked to the results of the evaluations of the offerors’ software processes, then this
program should be explained at the briefing. The award fees, schedule, method of evaluation, cri-
teria to be applied, and time and amount of payment should be covered.

Required Documentation. The briefing should describe the software and systems engineering
process documentation that will be required as part of the proposal and that will be analyzed by the
government; the criteria that will be applied to the evaluation of the documentation; and the impor-
tance of evidence of use, institutionalization, and successful application of processes, technologies,
and tools. The documents needed to describe and substantiate the offerors’ software processes and
management capabilities should be listed and briefly described. As a minimum, the software pro-
cesses and management related content of the SDP, SEMP, and SEMS should be described.

Briefing charts suitable for showing the overview and conduct of the SDCE are listed in table 4-11.
The referenced charts are located in Volume 2, attachment 4.

Table4-11. Bidders Conference Briefing Outline

Vol 2, page 58 SDCE Focus
59 SDCE Approach

61 SDCE Role in Source Selection
65 SDCE Model Structure
66 SDCE Functional Areas

67 Critical Capability Areas

68 Critical Capability Areas (continued)
69 Critical Capability Areas (continued)
80 SDCE Activity Flow

94 SDCE Proposal Data

95 Example Cover Sheet for Project Sample Data
96 Example Capability Definition Matrix
97 Example Capability Implementation Matrix

Showing Project Sample Data
107 SDCE Site Visit

4.E.5.3 Prepare SDCE-Specific Input to General Notice to Offerors (GNTO)
The GNTO must explain that an SDCE site visit may be conducted prior to contract award and must

provide specific information about the planning and conduct of site visits. The topics described
below should be covered.
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Process to be Followed in Conducting the Site VisiiThe GNTO should state that a government
team, members of the SSEB, may visit contractor and subcontractor facilities at which software work
will be performed. It should state the expected duration of the site visit and the activities that will
be conducted during the site visit, e.g., the posing of questions and examination of documentation
to clarify and verify information gathered from the offeror’s proposal, responses to the questions, and
supporting documents. For teaming arrangements in which contractors other than the prime
contractor will be performing minor portions of the software development work, it may be
appropriate to conduct the SDCE site visit at the prime contractor’s facility with participation by the
appropriate subcontractors. However, participation by the subcontractors is at the discretion of the
prime contractor. Plant and facilities tours are not required as part of the SDCE site visit.

Facilities to be Provided by the Contractor. The GNTO should list the facilities that the SDCE

team will need in conducting the site visit. Main meeting rooms and breakout rooms should be
specified, the number of people these rooms should be able to accommodate, the visual aid equipment
needed, telephone and fax access, and the hours during which they will be required. If the team has
any requirements for special access to the buildings or rooms, such as for physically handicapped
members of the team or for late hour access in a secure facility, these requirements should be stated.

Types of Personnel to be Made AvailableThe GNTO should specify the discussion topics that

are expected to be pursued during the site visit, if one is conducted. The bidder will select specific
staff members to respond to the discussion topics. For instance, it would be appropriate to say that
the SDCE team will wish to review configuration control. It would not be appropriate to request the
presence of Mr. Reginald Smith, the CM manager.

Evaluation Approach. It should be pointed out that the site visit discussions will focus on the
program at hand and the program samples (evidence of use) provided to substantiate the proposed
capabilities and processes and their successful use.

Documentation to be Made Available Additional supporting documentation will be requested by

the team for examination on-site. The team will generally request the documentation prior to the visit
so that it is available upon the team’s arrival. The site visit agenda will include time for the
examination of this documentation, but the schedule should be flexible so that, if the team should
require additional time to read documentation or should discover the necessity for additional
information during the site visit, these needs can be accommodated. The offeror should also have
available a copy of the materials that were sent in to the government in response to the RFP.

Agenda for the Site Visit. An SDCE site visit agenda template is provided in Volume 2,
attachment 2-4. It should be tailored for each specific acquisition’s site visits. Site visits should be
scheduled for no less than two days and for no more than four.

Schedule for the Site Visit.An individual site visit should be conducted at a time that is convenient

to both the offeror and the government. However, it must be scheduled within a fairly narrow window
during source selection. This window will generally open when the team has reviewed the proposals
and the decision to open discussions has been made, approximately three or four weeks after the
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delivery of the proposals to the government (depending upon the number of offerors), and will close
approximately three weeks before the SSA makes the source selection decision.

Document Security. The GNTO should assure the bidders that all data submitted by them will be
stamped “Source Selection Sensitive”; that it will be maintained under strict access control in safes;
that only members of the SSEB, SSAC, SDCE team, and the SSA will have access to it; and that the
data will be retained by the contracting officer, destroyed, or returned to the offerors after contract
award.

Debriefing. The GNTO should state that it is the intent of the government to debrief all the offerors
after contract award and that, as a part of this debriefing, they will be informed of their own strengths
and weaknesses in the software process and management areas as determined by the team during the
conduct of the SDCE. The debriefing will be conducted at a time and date that is mutually convenient

for the bidders and the government.

Volume 2, attachment 2-5 contains wording that may be used or appropriately adapted and
augmented in the GNTO.

4.E.5.4 Prepare SDCE-Specific Input to Instructions to Offerors (ITO)

The ITO should specify the software process and management-related documentation that the
government expects the offerors to provide with their proposals. As a minimum this documentation
will include responses to the questions with substantiating documentation, and completed Cover
Sheets for Project Sample Data that may be used by the government to verify the responses to the
questions. The documentation should be prepared by the prime contractor or by associate or
subcontractors when the latter are responsible for major portions of the software or when their
software impacts the safety or security functions of the system.

Although not specifically requested for the SDCE, the proposal documentation will normally contain
an SDP, SEMP, and SEMS. Whenever possible, offerors should include the SDCE information, such
as responses to the questions, in these documents. Appropriate references should be provided.

The ITO should require the bidders (prime contractors) to submit substantiating data for all team
members and subcontractors who will be developing significant portions of the software.

The ITO should clearly specify that several forms (the Capability Definition Matrix, the Capability
Implementation Matrix, and the Cover Sheet for Project Sample Data), as shown in Volume 2,
attachment 3 to this pamphlet and supplied with the RFP, should be filled out and submitted with the
proposal.

The ITO should state that data submitted in direct support of the SDCE will not be counted toward
any page limits for the technical and management volumes of the proposal. The ITO should also state
how many copies of the SDCE data package are to be provided (typically only one). Volume 2,
attachment 2-6 contains wording that may be used or appropriately adapted and augmented in the
ITO.
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While no specific input is required for Section M of the RFP (“Evaluation Factors for Award”), it

is important that the SDCE team patrticipate in its creation and review the final product for adequacy
and consistency with respect to the SDCE material in the RFP. This section discusses the structure
of the source selection, identifies where the SDCE fits among the Areas and Factors, and compares
its relative importance to the other criteria for the source selection.

4.E.5.5 Prepare SDCE-Specific Inputs to SOW and CDRL

RFPs are usually produced by a variety of organizations and personnel. Finalization of the RFP
involves, among other steps, assuring consistency between the volumes and sections of documen-
tation that constitute the RFP and checking them for completeness and correctness. The SDCE team
should be active in this finalization process to ensure that the SDCE-related material is consistent
with other RFP system and software engineering requirements.

The SDCE portions of the RFP must be integrated with the other parts and checked according to

source selection guidelines. Forinstance, the legal office and the procurement organizations should
review the SDCE text portions to assure fairness and legality. The program office must assure that

there will be adequate resources and time to conduct the SDCE properly. The data requested in the
CDRL should be checked for redundancy and for adequacy in supplying the SDCE data as well as

for assurance that the data being requested is not excessive.

The SDCE may play a key role in an incentive award fee program, depending upon its structure,

intent, provisions, etc. The SDCE may be used during source selection to provide a baseline of
offeror performance against which continuous process improvement may be evaluated. If the SDCE
is planned to be used in an incentive award fee program, appropriate RFP coverage should be
generated.
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Section 4.F Review Proposals
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This section provides guidance for the review of bidders' proposals to determine their software and
management capability. The topics covered are:

- How to check the proposal for the requested data
- How to perform an initial evaluation and validation of the proposal data

- How to conduct a preliminary risk assessment and determination of strengths and
weaknesses

- How to prepare and release DRs and CRs during proposal evaluation

- How to determine the data to be gathered during SDCE site visits

4.F.1 Check Proposal for Requested Data

All the volumes of a proposal must be checked to assure that the SDCE-related data requested in the
RFP has been provided. The source of the data should also be considered. For example, if a major
segment of the software is to be produced by a subcontractor, then data for that subcontractor and
for its portion of the software should be included in the data package.

In responses to the questions, the bidders are required to supply supporting data. This data should
be sufficient to satisfy the SSEB that the responses are correct, that claimed capabilities exist, that
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claimed technologies are indeed institutionalized, that the training courses described in the proposal
are actually being taught, etc. In an acquisition in which discussion will not be allowed, it is
particularly important that this documentation be complete. Examples of documentation that may
be included in the SEMP, SEMS, or SDP, or that may be in separate volumes as appropriate, are
described below.

SEMP/SEMS/SDP. The SEMP should clearly outline the relationship between the system
engineering and the software engineering processes and how that interface will be managed. The
SEMS should contain the schedule and events for the system and software development efforts and
should reflect their interdependence. The SDP should define the software engineering processes that
the bidder proposes to use in sufficient detail so that an evaluation may be made of the risks involved
in implementing these processes. The SDP should describe, from a software perspective, the
integration of software engineering activities with systems engineering activities. It should also
describe the bidder's proposed software engineering organization and the resources the bidder
intends to apply to the program.

Company Organization, Process, Practice, and Procedure Descriptionshe documentation on
company organization and the descriptions of its processes, practices, and procedures should be
checked for completeness against the requirements of the ITO. For example, if software engineering
practice descriptions were requested but are missing, that should be noted. If significantinformation
is missing from documentation or if it is unclear, a CR may be prepared to request this information
or its clarification. Review criteria include:

» Company organization charts and job descriptions for staff that will be associated with the
proposed program should list the job title of each individual in a position of responsibility, list
him/her by name, and show his/her position in the organization and the program being bid.

 Descriptions of the software processes, practices, and procedures that are proposed to be used
should be contained in the SDP and also in company manuals and standards, adherence to
which is mandatory, that are made available to all the software staff. Tailoring instructions and
configuration control procedures for the processes, practices, and procedures should be
included in the documentation. The documentation should be clear and concise and should
reflect good software engineering practices. There should be evidence that this documentation
is being followed and that it is serving a useful purpose.

» Company internal standards that prescribe products and procedures that are to be used on
software development projects should be detailed and unambiguous and should reflect modern
software development methods. Such standards might be for corporate application of
languages, for software documentation, for corporate software quality assurance procedures,
for software engineering environments, etc. The software process improvement program
should be described as well as its achievements and plans for its future.

Evidence of Use of Corporate Standards, Processes, Practices, and Procedultess a strength

if the proposed standards, processes, practices, and procedures are in wide use within the offeror’s
software development organization. Evidence of this institutionalization should be provided.
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Examples of such evidence might be minutes of meetings, lists of attendees at courses, configuration
control records, SQA records, test reports, etc. For subcontractors and teaming arrangements, the
value of following institutionalized practices must be weighed against the value of applying
consistent practices accross the team.

Subcontractor/Teaming Management and Control Procedureslf a portion of the software will

be developed by a subcontractor or team partner, the prime contractor must provide its plans to
control the requirements, design, quality, and configuration of that software. The contractor should
explain its management plans for outsourcing the software and for integration and testing.

Cover Sheet for Project Sample DataFFor each set of project sample data which an offeror provides

to support responses to the questions, the offeror must submit a completed Cover Sheet for Project
Sample Data that adheres to the template in the RFP (Volume 2, attachment 3-3). This information

is used by the SDCE team to determine the similarity of the programs referred to in the responses to
the program being proposed.

4.F.2 Perform Initial Evaluation of Proposal Data

An initial evaluation of the software-relevant proposal data, including the offerors’ responses to the
guestions, should be conducted after the completeness of the data has been ascertained. Steps in the
evaluation include the following:

Analyze for Completeness, Ambiguities, Problem Areas, Weaknesses, Inconsistencies, and
Clarity. Inthe steps described in subsection 4.F.1, the SDCE team checked for completeness of data
on afairly high level. Inthis phase, the team analyzes the data to assure that it is sufficiently complete
to allow its evaluation against the evaluation standards (supported by the model criteria). The
supporting data and the standard, process, practice, and procedure descriptions should be checked
for completeness, ambiguities, inconsistencies, and clarity, and CRs should be prepared as required.
The data should be checked for strengths and weaknesses, these should be noted, and DRs should
be prepared for outstanding weaknesses and other potential problem areas.

Determine Adequacy of Information on Systems Engineering/Software Engineering Inter-

face, Including SEMP/SEMS/SDP Relationship.The software engineering processes must be
integrated with the systems engineering effort in order to provide a well engineered product. The
offeror’s description of this integration should be sufficiently complete that the SDCE team can make
a judgment with regard to the probability of success of the proposed method. The description should
encompass the entire life cycle.

Analyze the Cover Sheet for Project Sample Data for Appropriateness and Completene$te

project data contained in the Cover Sheet for Project Sample Data should be analyzed to determine
the comparability of the program being acquired with those for which sample data was supplied. If
programs other than comparable ones were used, the applicability of the responses must be evaluated,
and a DR should be prepared if the discrepancy is extreme.

Section 4.F Review Proposals



AFMCPAM 63-103, Vol 1 15 June 1994 79

Analyze and Evaluate Question Responses and Supporting Documentatidrhe questions were
designed to reveal each bidder’s software engineering processes and management capability. The
responses and the documentation must be analyzed and evaluated to determine the offeror’s
capabilities; these findings must then be compared with the model criteria. This is an important step
in the source selection process, one in which the SDCE team will arrive at an initial assessment of
each offeror’s capability to produce and/or maintain the software that will be on contract. The
Capability Definition Matrix and the Capability Implementation Matrix should be analyzed. CRs
and DRs should be prepared as appropriate.

Compare Data to the Evaluation Standards (Supported by the Model Criteria).The analyzed

data may now be used for a comparison with the evaluation criteria to determine whether each offeror
meets the standards for each of the applicable factors. Details of this evaluation activity are described
in section 4.1. Where data is deemed insufficient, CRs may be prepared to elicit more information.
Where itis clear that an offeror does not meet the source selection evaluation standards, a DR should
be written.

4.F.3 Perform Initial Validation of Proposal Data

In this task, the SDCE team uses all the data available to it to validate each offeror’s claimed
capability to successfully develop the proposed software on the proposed schedule and within cost,
using the personnel, facilities, tools, methods, languages, hardware, environments, technologies,
etc., that are described in the proposal. At this point the team should have at its disposal the bidders’
responses to the questions, their supporting data, and their practices and procedures. The data for
each bidder must be analyzed and then compared to the team’s validation considerations. Details of
this validation activity are described in section 4.1.

4.F.4 Perform Initial Assessment of Strengths, Weaknesses, and Risks

This task involves a rollup of the analyses of the previous tasks to arrive at an initial assessment of
each offeror’s strengths and weaknesses. This rollup could be expressed in words or in the four-color
source selection scheme. If discussion is allowed, and if the team decides that this is the preferred
method, this initial assessment will be followed by a site visit to each of the bidders. If, however,
site visits are prohibited because of the “no discussion” rules, this is the final evaluation, and the
findings should be expressed as the strengths, weaknesses, and risks of each bidder in the normal
source selection color code (blue, green, yellow, and red). A separate narrative analysis and
evaluation rating should be prepared for each SDCE Functional Area. A summary rating would then
be prepared for the SDCE as a whole for each offeror. Details of this evaluation activity are described
in section 4.1.

The team must also make a judgment about the risk to the software portion of the acquisition if the
contract were to be awarded to each of the offerors. All of the risks should be considered as well as
the offerors’ recognition of these risks, their proposed risk avoidance and mitigation strategy, and
their past history in dealing with comparable risk. One way to analyze risk is to independently
evaluate risk in different ways and then combine these evaluations into a single risk assessment for
each offeror.
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Determine Risk of Proposed Processes, Technologies, and Risk Reduction Plams.this
evaluation, the team should ask questions such as:

» How risky is this process for this particular application, given the program’s schedule and cost
restraints?

* How has each offeror performed with this process under similar restraints? (Data may not
always be available or comparable.)

» How adequate is each offeror’s risk reduction plan? Has each recognized all the risks? Have
the appropriate risk avoidance and reduction strategies been identified?

» How appropriate is the proposed technology to this application? Has it been applied before?
By this offeror?

The Capability Evaluation Matrix form (Volume 2, attachment 3-4) should be used to record the
evaluation for each relevant CC. The Capability Assessment portion of the CCA Score Sheet
(Volume 2, attachment 3-5) should then be completed.

Determine Risk Posed by Organization and Personnel Prior Experiencéelhis part of the risk
evaluation is concerned with the people and organizations that the offerors are proposing to bring to
bear on the project. Questions that should be answered by analysis of the data are:

* |s the proposed project organization appropriate for this project?
» Has the offeror used this organization successfully in a previous and similar program?

» Do the proposed personnel have adequate experience in the application, the system, the
language, etc.? If not, does the offeror propose to hire or to train?

» What is the offeror’s previous record in accomplishing the proposed strategy to attain the
required personnel capability?

4.F.5 Prepare CRs and DRs

At each step in the proposal evaluation, CRs and DRs may be prepared as appropriate. They should
be prepared regardless of the discussion/no-discussion status of the acquisition at the time. Often a
no-discussion acquisition is opened to discussion midway in the source selection process when it is
perceived that to do so is in the best interest of the government. CRs should be prepared for requests
for clarification and for requests for missing data. They should not be prepared for trivial items but
only for ones that have significance. DRs should only be prepared when a capability or process is
clearly deficient with respect to the RFP requirements. The authors of DRs and CRs must be careful
to preserve source selection sensitive data and must not give one contractor access to the proprietary
data of another.
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4.F.6 If Discussions Allowed, Release CRs and DRs

Once the decision to open discussions is made, CRs and DRs may be released. CRs and DRs must
be reviewed by the SDCE Team Chairperson, Panel Chairperson, and other SSEB leaders, as
required. In some instances the legal officer should also review the DRs prior to their release. When
approved, the CRs and DRs should be released to the offerors with the expected response date
indicated.

4 .F.7 Determine Data to be Gathered via SDCE Site Visit

If, after the proposal evaluation, there are any questions about offerors’ capabilities, there are two
ways to obtain needed information. The first, described above, involves CRs. The second is to
conduct a site visit with each bidder, during which clarifying questions may be asked and additional
documentation may be examined. Two steps should be performed in preparing for site visits:

» Determine additional documentation to be requested; provide the list to each offeror.

* Prepare follow-up questions based on the analysis of the proposal information.
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Section 4.G Plan for and Conduct Site Visit
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The site visit is a key data gathering component of the SDCE method. It has three purposes. First,
it provides a forum for the SDCE team and an offeror to discuss the proposed capability and
processes, in an open dialogue, with the objective of reaching a mutual understanding of the offeror's
capability in terms of processes, resources, experience, skills, tools, and technology. Second, the
SDCE site visit confirms the offeror's ability to implement the software development processes and
capabilities submitted in its proposal package. Finally, the SDCE site visit supports the process of
constructively soliciting and agreeing to the incorporation of proposed processes in the SDP, SEMP,
and SEMS. This section provides guidance to help SDCE teams appropriately and comprehensively
conduct a site visit, including:

How to plan for the site visit

How to establish appropriate communication between the PCO and the contrac-
tor point of contact regarding the site visit

How to conduct a site visit

How the government, contractors, and subcontractors will interact during the site
visit

How to handle the data utilized and generated during the site visit
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4.G.1 Evaluation Team: Plan Site Visit

As part of the source selection process for software-intensive system acquisitions, the SDCE team
may conduct site visits at offerors’ facilities to confirm their software development capability. To
be equitable, all core members of the SDCE team should visit each of the offerors. A site visit gives
the SDCE team a four-fold opportunity:

» To solicitand review additional software development capability information in support of the
offeror’s response to a RFP

» To access information that may be difficult to obtain in written form
» To address specific software development risk issues

» To explore capability issues in a positive, team-building atmosphere

As soon as possible, the SDCE team should identify the number and length of the site visits. A site
visit typically lasts from two to four days, depending on the size of the acquisition and the evaluation
of SDCE proposal data. A site visit should be conducted for each of the prime contractors bidding
on a software-intensive system acquisition and may also include their subcontractors. Where
contractors or subcontractors have teamed, each team member may or may not be extensively
involved in software development; site visits should then be scheduled and tailored appropriately to
best utilize available resources. A similar determination should be made with regard to major
subcontractors to decide whether to conduct site visits at their facilities or in conjunction with the
associated prime contractor. NOTE: If a site visit is conducted at a subcontractor, the prime
contractor must be involved and the PCO must communicate with the subcontractor through the
prime contractor. If the site visit is conducted at the prime contractor’s facility with subcontractors
also present (for expediency), the prime contractor may determine whether the subcontractors should
participate in the prime contractor’s discussions, but the prime contractor must be invited to
participate during the subcontractor discussion portion.

Once the number, duration and location of site visits have been determined, the schedule and
preliminary agenda can be drafted. The PCO should then notify each offeror's Defense Plant
Representative Office (DPRO) to provide notification of the site visit. Immediately thereafter, a
notification package should be sent to each offeror. The package should contain:

» Site visit dates, and preliminary agenda for each day
* Topics of particular interest to the SDCE team
» Clarification requests or deficiency reports the team intends to discuss
» Data the team wishes to review to validate processes described in the proposal
Follow-up questions and discussion topics should be identified by the SDCE team on the basis of the

analysis of the offeror’s responses to the SDCE requirements, as well as other volumes in the
proposal.
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A complete and clear notification package will ensure that the site visits are consist across offerors
and that the best possible information will be obtained during visits. Also, notification of offerors
will improve their preparation, thereby ensuring the most efficient use of the time. Figure 4-6 is an
example of a site visit schedule.

4.G.2 Offeror Team: Respond to Preliminary RFP Data Request

Upon receiving notice of an SDCE site visit, the contractor identifies a point of contact to the PCO
to ensure the most direct communication. This person then reachs agreement with the PCO on the
dates and location of the site visit. As a minimum this should include the offeror's formal
acknowledgement of the pending SDCE. It then becomes the responsibility of the prime contractor
to immediately notify any involved subcontractors of their required participation.

4.G.3 Evaluation Team: Finalize Site Visit Plans

Prior to the the site visit, the SDCE team should thoroughly review all proposal data and CR and DR
responses submitted by the bidder. The SDCE team will then be able to finalize the site visit schedule,
agenda, and discussion topics and send them to each offeror with a follow-on cover letter. This should
be done at least two weeks before the SDCE site visit. See Volume 2, attachment 2-7 for a cover letter
template.

4.G.4 Offeror Team: Prepare for Site Visit

Once the agenda is finalized, the offeror must assemble the appropriate individuals to participate in
the discussions during the site visit. The offeror’'s response team should include members of the
offeror's proposal team, in particular the systems and software engineering leaders. This may
include both functional representatives as well as appropriate project personnel and may include
representatives of the projects identified in the example project data. By the time the site visit is
conducted, the offeror will have submitted the SDCE response data with the proposal. The
individuals who prepared the SDCE proposal data are the appropriate people to prepare the data
required to support site visit discussion topics, as well as any discussion on CRs and DRs identified
by the SDCE Team.

In preparing presentation material for the site visit, the offeror should be aware that additional
consideration will not be given for elaborate briefing material. The focus should be on content. The
government prefers black and white transparencies, presented on one projector. Although bound
volumes are not expected, provision should be made to facilitate the SDCE team taking copies of
contractor-presented material back to their home site following the site visits. Responses to SDCE
guestions, CRs, DRs, and discussion topics should include photocopies of referenced documents
(e.g. existing proposal material, SDP, SEMS, etc.) for expediency.

Section 4.G Plan for and Conduct Site Visit
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The offeror needs to make support and facility arrangements to accommodate the SDCE site visit.
These should include an adequately sized conference room with telephones, fax, copying, rest-
rooms, and refreshments nearby. Facility tours, that consume time that would be better spent in
discussion, should be avoided. Similarly, secretarial support should be provided by the offeror
during the visit to help with telephone messages, typing, chart presentations, and copying. The
objective of thorough preparation is to minimize distractions so that all of the on-site time is focused
on the SDCE discussions necessary for successful source selection.

4.G.5 Evaluation Team: Conduct Site Visit

On the first day of the SDCE site visit, the SDCE team should arrive at the designated facility in
enough time to register with security and receive visitor badges prior to the start time on the agenda.
Once the SDCE team and contractor’s personnel arrive at the designated conference room, the SDCE
team leader convenes the evaluation, introducing the evaluation team participants and identifying the
organizations they represent. At this time, the SDCE Team Leader will give a presentation on the
purpose of the SDCE as it relates to the subject program source selection process, will describe the
SDCE method, and will answer questions the bidder may have. Suitable briefing charts are listed
in table 4-12. The referenced charts are located in Volume 2, attachment 4.

Table4-12. SDCE Site Visit Briefing Outline

Vol 2, page 110 SDCE Site Visit Overview
111 Team Members
80 SDCE Activity Flow
83 SDCE Activities - Conduct
84 SDCE Activities - Conduct (Continued)
85 SDCE Activities - Wrap-up
112 Integration within Source Selection Structure
113 SDCE Site Visit

Once the SDCE method has been discussed and put in the context of the overall source selection
process, the logistics of the visit should be discussed, including movement within the contractor’s
facility and access to the contractor software engineering community, which is at the discretion of
the contractor. The agenda will be reviewed and updated, so that all participants know approxi-
mately when they will be required to provide data or to answer questions. Participant readiness is
avital element of a successfully conducted site visit. Also, the use of the CR and DR should be clearly
explained. Since CRs and DRs are the official communication device used throughout source
selection to obtain information and data, they require the highest possible priority by both the SDCE
team and the contractor, and should be carefully logged and tracked. Contractor-prepared responses
to previous issued CRs and DRs must not be given to members of the SDCE team at the site visit,
but should be formally submitted to the designated source selection official to meet response time
requirements. CR and DR responses become an important part of the permanent record of the source
selection.
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Once the logistics have been understood, the SDCE team will solicit the bidder’s responses to the
follow-up questions and discussion topics. SDCE site visit discussions will be conducted in a group
forum, with the number of government participants being defined by the government and the number
of offeror participants being defined by the offeror. Discussions with each offeror must be confined
exclusively to the offeror’s proposal, performance history, and identified deficiencies and clarifica-
tions. Discussions must be conducted in a way that scrupulously avoids disclosure of the relative
strengths and weaknesses of competing offerors, or of the technical information, ideas, or cost (price)
data from any other offeror’s proposal. The SDCE team should look for completeness and adequacy
in the offeror’s site visit responses, as well as strong or weak level of compliance with the SDCE
model criteria. SDCE team members need to ensure that they share a common understanding of the
responses.

Contractor responses judged to be incomplete or inadequate should be immediately documented in
the site visit notes taken by the SDCE team. The main points in these notes should be reviewed with
the offeror. These notes may become the basis for CRs and DRs written during the analysis period
following the site visit after proper review and approval by the SSEB leaders.

The SDCE team should keep careful records of the discussions during the site visit to be able to
reference them at a later time. Volume 2, attachment 3-8 is provided to facilitate orderly recording
of comments and observations. Once all responses have been received and information provided,
the SDCE team then reviews any additional documentation that has been supplied in order to settle
outstanding issues.

The SDCE team should take time to have final discussion among its members to assure that they fully
understand the offeror’s processes and capabilities and to prepare the feedback presentation, the
concluding eventin the SDCE site visit. The feedback presentation will be marked Source Selection
Sensitive. Itisimperative that all evaluation team analysis data (including documents, notes, or any
other information whether in electronic or hardcopy form) be marked Source Selection Sensitive or
destroyed after its use.

The SDCE team should communicate the scope of the feedback session to the offeror to assure that
the offeror’s expectations are consistent with what can legally be presented at this point in the source
selection process. The SDCE team should be aware of the restrictions on the type of commentary
and interaction that can occur during the feedback session. The guidelines shown in table 4-13, in
conjunction with the use of the SDCE site visit feedback briefing template, Volume 2, attachment
2-8, will help the SDCE team prepare for and conduct the feedback session. Feedback given by the
SDCE team should be documented. Detailed site visit feedback charts, with discussion restricted to
the prepared data on the charts, should help to record the communicated information. Any discussion
beyond the chart presentation should also be documented.

The offeror has the opportunity to respond to the SDCE team presentation, to ensure an understand-
ing of the findings communicated by the presentation and to clarify points raised during the
presentation that may have been ambigious. Prior to conclusion of the SDCE site visit, all offeror
proposal data should be marked with the same legend that appears on the cover page of the offeror’s
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Table4-13. Guiddinesfor Feedback at SDCE Site Visit

Appropriate Not Appropriate
Objective understanding of responses, Comparison/evaluation of results to source
in the form of: selection evaluation standards
“This is what we asked for . . .”
“This is what we received fromyou . . ." Value judgment on SDCE site visit data collected

“This is what we heard you tell us . . .”
Discussion on other offeror’s responses or success
Identification of inconsistent responses during their SDCE site visits

Identification of incomplete responses Discussion on “a score”

Statement of success of SDCE site visit in
meeting the objectives of the visit.

proposal and handled accordingly. Data that will not be taken back to the SDCE team’s facility for
further analysis should be returned to the contractor or destroyed.

4.G.6 Offeror Team: Participate in Site Visit

A contractor representative meets the SDCE team at the designated facility and is assigned for the
duration of the visit to escort the SDCE team. Once the participants are assembled in the designated
conference room, the offeror’s team leader will give the SDCE team a formal presentation to describe
the offeror’'s organization, to give an overview of the software and related systems engineering
proposal, and to introduce the offeror’s team, describing the roles of each team member in the SDCE.
The offeror’s presentation may also describe the facilities that are available for SDCE team use
during the site visit.

The offeror should have copies of prepared responses for the follow-up questions that were sent in
advance by the SDCE team. Likewise, any data that has been requested ahead of time to support CR
and DR understanding should be provided and documented at this time. It is extremely helpful for
the offeror to have readily available a copy of the materials that were sent to the government in
response to the RFP. The offeror's team (including subcontractors, if appropriate) should be
available to answer questions and provide evidence as requested. The goal is to provide complete
and accurate information to the SDCE team as quickly as possible.

As data is provided to the SDCE team, the SDCE team and contractor must ensure that all data is
marked with the legend that appears on the cover page of the offeror’s proposal. These data include
documents, notes, or any other information, whether in hardcopy or electronic form.

At the conclusion of the question answering and data gathering portion of the SDCE site visit, the
SDCE team will give a feedback presentation to the offeror. This presentation should convey to the
offeror the SDCE team’s understanding of the offeror's software development processes and
capability. The presentation will state observations resulting from the data gathering, for final veri-
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fication, understanding, and bidder comment. It is essential for the offeror to understand that the
feedback presentation mirrors only the observations made during the site visit, and does not include
any SDCE performance feedback. The bidder may point out factual discrepancies, and provide
clarification and evidence as required.

Once the SDCE team has completed its feedback presentation, the offeror has the opportunity to
ensure that the evaluation team has understood its question responses correctly. Itis also incumbent
upon the offeror’s team to raise any contractor issues that may need to be brought to the attention of
the SDCE team.

The SDCE site visit is concluded after both the SDCE team and the offeror have completed feedback
of their comments in the feedback session, and made any closing remarks.
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Section 4.H Analyze CRs and DRs
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Clarification Requests are used in the source selection process to gain clarification of proposal
material that is ambiguous or otherwise unclear in important areas. Deficiency Reports are prepared
for important areas of the proposal that are determined to be deficient relative to RFP requirements.
CRs and DRs generated during source selection are reviewed by the SSEB and, if discussions are
opened, are submitted to the offerors for response. CRs and DRs are prepared relative to all of the
offerors’ proposal volumes, including the SDCE proposal material, if required and appropriate. This
section focuses on CRs and DRs that are formal communication instruments used in the SDCE
process, and provides the following guidance:

- Where in the process flow CRs and DRs are generated
- How CRs and DRs are processed
- How CR and DR responses are evaluated

- When follow-on CRs and DRs may be needed

4.H.1 Receive and Screen Responses

CRs and DRs may be generated during the initial proposal evaluation phase (see section 4.F), during
the SDCE analysis period, and during the final phase of the source selection when the written
evaluations are developed and integrated into strengths, weaknesses, and risks by Factors and Areas
(see section 4.1). CRs and DRs may also be generated after the site visit based on observations noted
during the visit (see section 4.G). CRs are typically written to document inconsistencies between the
proposal and the site visit discussion or when written data that describes a process or capability that
should go into the contractual documentation (e.g., SDP, SEMP, SEMS) is cited by the bidder during
the site visit. DRs are typically written to document significant deficiencies in the offeror's site visit
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response. The offerors are required to respond to the CRs and DRs within a specified period of time
to clarify the specific CR issues or to resolve the specific DR write-up. The SDCE team will formally
review and disposition responses to SDCE CRs and DRs as part of the established source selection
process.

Each response must be reviewed to determine whether sufficient information has been provided to
evaluate the response against the evaluation standards. In some cases the response may provide
insufficient information to determine whether the process or capability is adequate, and it may be
appropriate to write an additional CR to request explicit information that was omitted. Judgment
must be exercised as to whether the offeror misunderstood the original CR or the response is simply
inadequate. (In this regard, care should be exercised in preparing the original CR or DR to state
explicitly the information required to clarify an issue or resolve a deficiency. For example, ifa CR

is prepared against an offeror’'s sample of evidence that a process is followed, the CR should be
explicit regarding the information necessary to clarify the application of the process.)

4.H.2 Evaluate Responses

Responses to CRs and DRs should be reviewed against the source selection evaluation standards and
supporting model criteria. In the case of a detailed Critical Capability clarification or deficiency
iISsue, itis necessary to evaluate the response against the criteria associated with the specific Critical
Capability. In this case, the formal evaluation is performed against the source selection evaluation
standard associated with the model criteria. In the case of a more general clarification or deficiency
response, the evaluation against a specific model CC may not be appropriate; it may be necessary to
review the response against the source selection standards for evaluation associated with designated
Factors or Subfactors. Also it may be appropriate to evaluate responses to CRs and DRsin the broader
and more integrated context of the scope of the proposal information and how it relates to the source
selection board. For example, a response that clarifies the offeror’'s approach to internal design
reviews in preparation for a preliminary design review may need to be coordinated with the offeror’s
technical proposal, preliminary SDP, and the SEMS engineering process description. In any case,
responsesto CRs and DRs may clarify anissue or resolve a deficiency such that a particular capability
may be evaluated as a weakness, a satisfactory or adequate capability, a strength, or a capability or
process risk.
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4.1 Evaluate, Score, and Integrate Results into Source Selection
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The process of evaluating, scoring, and integrating the SDCE results into the source selection is the
nucleus of the SDCE methodology. This section provides detailed guidance on the techniques and
steps for performing the following critical parts of the SDCE methodology:

- How to organize and synthesize the various SDCE data
- How to develop findings

- How to summarize or roll up the findings to higher levels
- How to score the findings

- How to develop source selection inputs

- How to integrate the SDCE results with the rest of the source selection

4.1.1 Develop Findings

Development of the SDCE findings is an ongoing process starting with the initial evaluation of the
proposal, continuing with the site visit review (if conducted) and post-site visit analysis and
evaluation, and concluding with the evaluation of the best and final offer. The initial evaluation of
the proposal produces a set of preliminary findings, consisting of the strengths, weaknesses, and risks
of the offeror’s approach. The preliminary findings are then used to focus the review that is conducted
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during the site visit. As a result of the information obtained during the site visit, the preliminary
findings are refined. Development of the final findings is a further refinement that occurs as the
SDCE team continues to evaluate the proposal data after the site visit, including analyses of any CR
and DR responses and the offeror’s BAFO.

Evaluation standards and assessment criteria are the basis for developing findings. Evaluation
standards are used in conjunction with assessment criteria to measure each offeror’s ability to meet
the government’s needs as stated in the solicitation. Evaluation standards establish the minimum
level the offeror must meet to be judged acceptable. Assessment criteria are guidelines that help the
source selection evaluators identify strengths, weaknesses, and risks. Assessment criteria typically
address aspects such as soundness of approach, understanding of the requirement, and compliance
with the requirement.

4.1.1.1 Synthesize Data

The evaluation of an offeror’s software development capability is based on many different sources
of information. The initial data submitted with the proposal includes a wide range of source material,
including the SEMP, SEMS, and SDP; company processes, procedures, and standards; project
sample data showing evidence of use; and the answers to the SDCE questionnaire. Additional
information may be gathered during site visit discussions, in responses to CRs and DRs, and in the
BAFO. The evaluation cannot be based on any one of these sources of information in isolation. All
the information must be synthesized in order to develop an integrated picture of the offeror’s overall
software development capability. At any given time during the development of findings, different
aspects of the evaluation may be in various states of progress, and the analysis of different offerors’
proposals may be in various stages of completion. It is important, therefore, that when considering
a particular topic as a whole, an integrated view of that topic be achieved.

4.1.1.2 Determine Strengths and Weaknesses

To determine strengths and weaknesses, the evaluation team must judge the adequacy of the
proposed approach for each Critical Capability. The adequacy of the approach is determined by
assessing how well the offeror meets evaluation and validation considerations. The evaluation
considerations address the soundness, goodness, or quality of the proposed approach. The validation
considerations address the ability of the offeror to successfully implement the approach. The
evaluation and validation considerations for each CC are rated as either strong, acceptable, or weak.
The guidelines shown in table 4-14 are from Air Force FAR Supplement Appendix AA (AFAC 92-

33) and should be used in determining strengths and weaknesses. “Acceptable” is defined as
anything that is neither strong nor weak. The strong, acceptable, and weak ratings are documented
on a Capability Evaluation Matrix (see figure 4-11).

4.1.1.2.1 Assess Evaluation Considerations for Strengths and Weaknesgegire 4-11)
The first step of developing findings is to examine the adequacy of the offeror’s proposed approach

by assessing the SDCE evaluation considerations. The evaluation considerations, which address the
soundness or goodness of the offeror’s software development approach, are discussed below.
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Table4-14. Strength and Weakness Guidelines

Rating Description

Strength "A significant, outstanding, or exceptional aspect of an offeror's proposal that,
in the evaluation team's judgment, exceeds the minimum program requirment and
evaluation standard and provides a useful capability that will be included in the
specification or statement of work, or is inherent in the offeror's process, so that the
government will be assured of receiving the benefits under the resultant contract.”

Weakness  "An aspect of or omission from an offeror's proposal that contributes to a
deficiency in meeting an evaluation standard or is otherwise a shortcoming of the
proposal that has the potential to degrade contract performance.”

Proposed Approach Meets the SDCE Model CriteriaHow well the offeror’s approach satisfies

the SDCE model is the most important consideration the evaluation team must assess. Each CC has
an associated set of SDCE model criteria against which the offeror’s proposed approach is evaluated.
The answers to the SDCE questionnaire along with the supporting documented processes, proce-
dures, and standards are compared to the SDCE model criteria. Based on this comparison, the SDCE
team must determine the degree of conformance of the offeror’s proposal with each criterion. The
level of compliance to the criteria and the relative importance of the criteria to the proposed project
are then used to rate the proposed approach as strong, acceptable, or weak. General guidelines for
developing a SDCE model rating are shown in table 4-15.

Table 4-15. Capability Assessment Guidelines

Rating Description

Strong Conformance to a majority of the model criteria is strong and there
are no significant areas of nonconformance.

Acceptable Conformance to a majority of the model criteria is acceptable
and there are no significant areas of nonconformance.

Weak There are significant areas of nonconformance to the model criteria.

Compatibility Among Team Members is Demonstrated. If prime contractor/subcontractor or
teaming relationships are present, the evaluation team must assess if the proposed capability is
compatible with the capabilities of the other partners. The approaches need not be identical but must
provide an overall consistent capability. The SDCE team can determine compatibility by comparing
the capability descriptions of the prime contractor, team members, and subcontractors that are
submitted with the proposal. Based on the level of compatibility, the offeror’'s approach is rated as
either strong, acceptable, or weak.

Proposed Approach is Consistent With Other Volumes of the Proposalhe information
provided by the offeror to support the SDCE should agree with the information contained in other
sections of the proposal. The evaluation team must therefore review the other sections of the proposal
to ensure information and approaches are consistent. Inconsistencies should be resolved through
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CRs. Based on the level of consistency within the proposal, the offeror’s approach is rated as strong,
acceptable, or weak.

Responsibility for the Proposed Approach is Identified. The evaluation team must assess how
specifically and completely the offeror has identified responsibility for implementing the proposed
capability. Responsibility may be identified by organizational element (test group), position title
(chief engineer), or in some other acceptable fashion. Based on how well responsibility for the
capability is identified, the approach is rated as strong, acceptable, or weak.

Proposed Approach is Documented in Contractual Vehicles (SDP, SEMP, SEMS)he
offeror’s level of commitment to implement the proposed approach is determined by assessing how
well the approach is described in contractual vehicles like the SDP, SEMP, and SEMS. The
Capability Definition Matrix (see figure 4-7) helps the evaluation team assess the level of
commitment by graphically depicting how well the proposed capabilities are integrated into the SDP,
SEMP, and SEMS. The Capability Definition Matrix is completed by the offeror and is submitted
with the proposal. Under the “Commitment” section of the matrix, the offeror indicates for each CC
the contractual vehicles that contain that capability. The “Comments” section on the matrix also lists
the location within the SDP, SEMP, and SEMS where processes are documented.

It's not appropriate to document all proposed capabilities in the SDP, SEMP, or SEMS. The SDCE
team’s primary focus should be to ensure that process-related capabilities are incorporated into the
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Figure 4-7. Example Capability Definition Matrix
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appropriate contractual vehicles. Based on the level of commitment in contractual vehicles to
implement the proposed approach, the CC is rated as strong, acceptable, or weak.

4..1.2.2 Assess Validation Considerations for Strengths and Weakneséegure 4-11)

The second step of developing findings is to examine the likelihood the offeror will successfully
implement the proposed approach by assessing the offeror’s ability to satisfy the SDCE validation
considerations. These validation considerations are discussed below.

Proposed Approach is Adequately Defined and DocumentedTo be adequately defined and
documented, the proposed approach must be understandable, defined to the level of detail needed for
implementation, and institutionalized. The Capability Definition Matrix and the processes, proce-
dures, and standards provided by the offeror are used to determine how well the proposed approach
is defined and documented. The Capability Definition Matrix provides a quick means of determining
how and where the capability is documented. The “Institutionalization” section on the matrix depicts
how the capability is documented. In this section, the offeror records whether the proposed capability
is a company standard, is a project standard, is defined in some other document, or is only defined
in the proposal and questionnaire responses. The categories are listed in descending order of
precedence, with the “company standard” showing the highest level of institutionalization and the
“proposal only description” the least amount of institutionalization. The “Comments” section on the
matrix lists the document name and page number where the capability is described. In addition to
determining the level of institutionalization, the evaluation team must review the capability
documentation to determine if the proposed approach is understandable and is defined to the level
of detail needed for implementation. Based on the adequacy of the definition and the level of
institutionalization, the proposed approach is rated as strong, acceptable, or weak.

For New Capabilities, an Adequate Analysis of Benefits Versus Risks is Provide#or new
capabilities, the offeror must demonstrate that the benefits outweigh the risks. A new capability is
defined as any area where the offeror does not have an established track record of employing the
capability on other projects. To evaluate new capabilities, the SDCE team must assess if an adequate
analysis of the benefits versus the risks has been conducted, if the risks of using the new capability
are known, and if the offeror has a strategy for managing those risks. The “New Capability” column
on the Capability Implementation Matrix (see figure 4-8) identifies the new capabilities being
proposed. To help the evaluation team assess the new capabilities, the offeror provides a rationale
for introducing the new capability on the proposed program and describes its approach for
introducing and managing the new capability. The offeror’s risk assessment submitted with the
proposal can also be used to determine how well the risks associated with the new capability are
identified and the offeror’s strategy for managing them. In evaluating new capabilities, the SDCE
team must be aware that the government sometimes forces offerors to use new processes. In these
cases, the evaluation can only be based on the offeror’s approach for introducing and managing the
new capability. Based on the offeror’s understanding of the risks and potential benefits and the
offeror’s approach for introducing and managing the new capability, the proposed approach is rated
as either strong, acceptable, or weak.
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Figure 4-8. Example Capability Implementation Matrix Showing Project Sample Data

Project Samples are Relevant and Demonstrate Application of the Capabilityfhe SDCE team

must make an evaluation of the offeror’s present and past work record to assess confidence in the
offeror’s ability to successfully perform as proposed. The offeror’s historical ability to implement
the proposed approach for each CC is documented on the Capability Implementation Matrix (see
figure 4-8) and in project sample data.

The Capability Implementation Matrix is completed by the offeror and is returned with the proposal.
The “Projects Implemented on and Level of Integration” section of the matrix shows the offeror’s
level of experience with the capability and lists the sample data submitted along with the projects they
were used on. By reviewing the Capability Implementation Matrix and the project sample data, the
evaluation team can assess the historical ability of the offeror to implement the proposed capability.

The offeror must also demonstrate that the sample data is relevant to the proposed project. Relevancy
is determined in two ways. First, is the project from which the sample data was taken similar to the
proposed project? Second, is the sample capability similar to the proposed capability? To help the
evaluation team determine if the sample project data is relevant to the proposed project, the offeror
fills out a Cover Sheet for Project Sample Data (see figure 4-9) and attaches it to the front of each
project sample that is submitted. The cover sheet lists a number of project attributes (like application
domain, software team size, and language used) for the proposed project and for the sample project.
A blank row at the bottom of the cover sheet may also be used by the SDCE team to specify an
additional critical project-specific attribute. By comparing the attributes of the proposed project to
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Cover Sheet for Project Sample Data

Offeror: _A

Sample Project Name: _B-1B Navigation and WeaponsUpgrade
Title of Sample:_Caost Estimation \Warksheets

Critical Capability: _ Software Estimating

ATTRIBUTES

PROPOSED
PROJECT

SAMPLE
PROJECT

Application Domain

Fighter Aircraft

Bomber Aircraft

Navigation and

Product Type .
yp Weapon Delivery

Avionics

Acquisition Phase EMD EMD

Software Development Requ irements . .
Phase Analysis Integration Testing

9 Years

Award Date

Contract Duration 6 Years

Subcontractors 3 Software Subs | 1 Software Sub

Software KSLOC

1200 KSLOCs 200 KSLOC

Software Team Size 260 65

Language(s) and
Percentage

Jovial (85%)

Ada (100%) Assembly (15%)

R3000
MIL-STD-1750

MIL-STD-2167A
MIL-STD-2168

Target Processor(s)

MIL-STD-1750

Applicable MIL-STDs MIL-STD-2167

Version 1.0

Figure 4-9. Example Cover Sheet for Project Sample Data

the sample project, the evaluation team can determine how relevant the sample data is to the proposed
project. The evaluation team must also compare the content of the project sample data to the
description and documentation for the proposed capability to ensure they are similar and therefore
relevant.

Based on how relevant the project sample data is, and on the level of historical ability to implement
the capability, the proposed approach is rated as strong, acceptable, or weak.

Capability has been Integrated with Other Proposed Capabilities. Another critical consider-

ation the evaluation team must assess is the ability of the offeror to successfully combine the
individual CCAs/CCs into an integrated software development capability. The objective of this step

is to evaluate the compatibility of the CCAs/CCs and the extent to which they have been integrated
(usedtogether) in the past. The historical level of integration of the capabilities is documented on the
Capability Implementation Matrix (see figure 4-10) under the “Projects Implemented on and Level

of Integration” section. This section is filled out by the offeror and lists the projects from which
sample data was taken as well as any other projects the offeror wants to include to demonstrate past
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CAPABILITY
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Figure 4-10. Example Capability Implementation Matrix
Showing I ntegration Problem Areas

integration of the CCAs/CCs. The letter “I” indicates the proposed approach for each CC was
implemented on that project. The letter “S” indicates the CC was implemented on the project and
a sample was also provided.

By examining the implementation matrix, the evaluation team can assess how well the CCAs/CCs
have been integrated in the past. The matrix provides a visual indication of where CCAs/CCs have
and have not been previously used together. Areas where proposed capabilities have not been used
together indicate potential capability integration problem areas. Once these areas are identified, the
SDCE team must evaluate their criticality. Not all CCAs/CCs need to be closely coupled. Ifthe CCA/
CC is relatively independent of the other CCAs/CCs, the lack of previous integration is not
significant. If, however, a review of the capability definitions and documentation shows that the
CCA/CC has critical interfaces to and dependencies with other CCAs/CCs, a lack of previous
integration may represent a capability integration problem area. Based on the level of past integration
of the CCAs/CCs and the magnitude of potential integration problem areas, the proposed approach
is rated as strong, acceptable, or weak.

4.1.1.3 Identify Risks(figure 4-11)

Two types of risk assessments are conducted during source selection: proposal risk and performance
risk. Proposal risk entails the identification and assessment of the risks associated with an offeror’s
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proposed approach as it relates to accomplishing the requirements of the solicitation. Performance
risk entails the assessment of an offeror’s present and past work record to assess confidence in the
offeror’s ability to successfully perform as proposed. Performance risk is assessed by the Perfor-
mance Risk Assessment Group (PRAG). As aresult, the SDCE evaluation concentrates on assessing
proposal risk. However, the line between proposal risk and performance risk is a fuzzy one. As part
of assessing proposal risk, the SDCE team must evaluate the ability of the offeror to implement the
proposed approach. To do this, the SDCE team examines sample data to validate that the offeror has
applied the approach on past or current programs and reviews past applications to substantiate
proposed processes and capabilities.

Proposal risks that must be assessed are those associated with cost, schedule, performance, and
logistics/supportability aspects of the program. Risks may be inherent in a proposed approach by
virtue of its relationship to the state of the art. Risks may occur as a result of the selection of a
particular approach (technical, schedule, processes, tools, etc.). Risks may also result from the prime
contractor’s subcontract arrangements. Furthermore, risk may occur from the offeror’s ability to
implement the approach. To determine proposal risk, the SDCE team must assess three risk
considerations for each CC:

* What is the probability of failure?
* What is the impact of the failure?

* How easily can the deficiency be corrected?

These risk considerations are a type of assessment criteria. The considerations are rated as high,
moderate, or low risk. The high, moderate, and low ratings are documented on a Capability
Evaluation Matrix (see figure 4-11).

Three sources of information are available to the SDCE team to help assess risk. The first is the
program office risk assessment completed prior to releasing the RFP. The second source is the risk
assessment completed by the offeror. As part of the proposal, the offeror is required to submit a
proposal risk analysis which identifies proposal risk areas and recommended approaches to minimize
the impact on program success. The third source is the SDCE team’s assessment of the evaluation
and validation considerations. The strengths and weaknesses of the offeror's approach and the
offeror’s ability to implement the approach are indicators of high and low risk areas. These three
sources of information on proposal risk must be synthesized in order to assess the risk level.

Assess Probability of Failure.The probability of failure is based on the soundness of the offeror’s
approach and on the offeror’s capability to implement that approach. The likelihood of failure is
determined by examining the risk assessments developed by the program office and offeror and the
level of compliance to the evaluation and validation considerations. Initial risk assessments from the
program office and offeror are available for the SDCE team to review. The adequacy of the offeror’s
risk assessment should be evaluated against the following criteria:

» The risk assessment provides a detailed examination of the program to uncover potential
risk areas.

» The risk assessment shows an effective understanding of the program’s potential risk areas.
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The strengths and weaknesses identified for the evaluation and validation considerations is another
basis for calculating the probability of failure. An offeror whose capability does not match the
proposal requirements can increase the risk inherent in the software development effort. Conversely,
a highly experienced offeror with well institutionalized processes, trained personnel, appropriate
tools and facilities has a better chance to successfully overcome program difficulties. For example,
if the proposed approach is strong in all the evaluation and validation consideration areas, then the
probability of failure would decrease. In contrast, if the proposed approach is weak in all the
evaluation and validation consideration areas, then the probability of failure would increase. Based
on the adequacy of the offeror’s risk assessment and the level of compliance to the evaluation and
validation considerations, the proposed approach is rated as high, moderate, or low risk.

Assess Potential Impact of Failure The second aspect of risk is the seriousness of the conse-
guences. The SDCE team must assess the potential level of impact to the program from the risk area.
Program impact must be evaluated in two ways. First, what is the impact if the offeror is proposing
to implement a risky approach? Second, what is the impact if the offeror fails to successfully
implement a good approach? Based on the magnitude of the potential impact to the program, the
approach is rated as high, moderate, or low risk. The proposal risk impact ratings shown in table 4-
16 are consistent with the risk definitions in AFFARS AA.

Table4-16. Risk Impact Ratings

Rating Definition

High “Likely to cause significant serious disruption of schedule, increase
in cost, or degradation of performance...."

Moderate "Can potentially cause some disruption of schedule, increase in cost,
or degradation of performance."”

Low "Has little potential to cause disruption of schedule, increase in cost,
or degradation of performance."

Assess Correctability of the Deficiency.The third aspect of risk is how easily the deficient area
can be corrected. To assess the correctability of the risk area, the SDCE team should consider the
following:

* Are the offeror’s proposed risk handling approaches adequate?
 Are there improvement activities underway which would correct the deficiency?

* Are alternative approaches available?

Based on the potential to avoid or abate the deficiency, the approach is rated as either high, moderate,
or low risk. Note that a high rating here refers to high risk and not a high level of correctability. The
rating really refers to the inability of the offeror to correct the deficiency. This approach is taken to
keep the rating consistent with the ratings for the other two risk considerations. The risk
consideration listed on the capability evaluation matrix also refers to the inability of the offeror to
correct the deficiency and not the correctability of the deficiency.
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4.1.1.4 Develop Capability and Risk Assessments

Using its collective professional judgment and a consensus decision making process, the SDCE team
must develop a capability and risk assessment for each CC.

Record Findings The Capability Evaluation Matrix (see figure 4-11) is a worksheet used by the
SDCE team to document the detailed results of the evaluation; it provides a standard structure within
which all the SDCE team’s appraisals can be consolidated. By providing a standard format in which
to document findings, the matrix allows team members to easily compare individual evaluation
results with each other. All the key considerations assessed during the SDCE evaluation are located
on the matrix, thus limiting the need to shuffle through multiple documents.

CAPABILITY EVALUATION VALIDATION RISK
EVALUATION CONSIDERATIONS CONSIDERATIONS CONSIDERATIONS
MATRIX @
28 . gl 2 we | =
© = [} = =
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Figure 4-11. Example Capability Evaluation Matrix

The capability evaluation matrix is divided into three parts: evaluation considerations, validation
considerations, and risk considerations. Each consideration is assessed at the CC level, and its rating
is recorded on the matrix. The evaluation and validation considerations are normally rated as Strong
(S), Acceptable (A), or Weak (W). The risk considerations are normally rated as High (H), Moderate
(M), or Low (L). However, any consideration can be rated as Not Applicable (NA), or Not Evaluated
(NE). A Not Applicable rating signifies the capability is not relevant to the offeror's proposed
approach. A Not Evaluated rating signifies the SDCE team chose not to look at that capability area.
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The analysis that is documented on the Capability Evaluation Matrix is dependent on data from a
number of different sources. Figure 4-12 shows how these different sources of information feed the
assessment of the individual evaluation, validation, and risk considerations. Figure 4-13 also shows
how the information contained on the Capability Definition Matrix, Capability Implementation
Matrix, and the Cover Sheet for Project Sample Data relate to the Capability Evaluation Matrix.

Develop an Overall Capability Assessment for each C(.o develop an integrated assessment of
the offeror’'s capability, the SDCE team must merge the individual evaluation and validation
consideration results into a single capability rating for each CC.

The evaluation and validation considerations may have a mixture of strong, acceptable, and weak
ratings (see figure 4-14). In addition, the individual considerations will have varying levels of
significance to the proposed program. Moreover, considerations like the SDCE model criteria and
past application of the capability are generally much more significant than other considerations. For
allthese reasons, there is no algorithm for combining the individual consideration results into a single
capability assessment rating. The SDCE team must rely upon its professional judgment and take into
account the importance of each consideration to the proposed program. General guidelines for
developing an overall capability assessment for each CC are shown in table 4-17.

Table 4-17. Capability Assessment Guidelines

Rating Description

Strong The majority of the evaluation and validation considerations are strong
there are no significant weak considerations.

Acceptable The majority of the evaluation and validation considerations are
acceptable and there are no significant weak considerations.

Weak There are significant weak evaluation and validation considerations.

Once the capability assessment rating is established for the CC, it is recorded in the “Capability
Assessment” column on the CCA Score Sheet (see figure 4-15). In addition, short descriptions of the
strengths and weaknesses should also be recorded in the “Comments” section of the score sheet. It
is very important for the SDCE team to capture descriptions of the strengths and weaknesses, since
they will be used later to support the narrative write-up of the SDCE findings.

Develop an Overall Risk Assessment for each CT o develop an overall risk assessment for each

CC, the SDCE team must combine the results of the separate risk considerations into a single risk
assessmentrating (see figure 4-16). Proposalriskis a function of the probability of failure, the impact
of the failure, and the correctability of the deficiency. All these risk considerations must be taken
into account in developing an overall risk assessment.

The risk considerations are individually rated as high, moderate, or low. As with the capability

assessment, the SDCE team must use its professional judgment to combine the individual risk
consideration results into a single risk assessment rating. Once the risk assessment rating is
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Section 4.1 Evaluate, Score, and Integrate Results into Source Selection
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